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From: Jim O’Leary 

Subject: Background Document and Supporting Information for July 29 State Meeting on 
Industrial Shop Towels, Wipes and Rags Contaminated with Listed Solvents 

Attached for your information are: (1) a draft agenda for our July 29th meeting dealing 
with listed solvent-contaminated shop towels and wipes; (2) a background document describing 
current problems with listed solvent-contaminated shop towels and wipes; and (3) a copy of an 
interim report on this subject that was used to support our decision to move forward with a rule, 
and as support for the options we are currently evaluating. 

At our July 29th meeting, I also will present a briefing that summarizes the above 
information, and hopefully initiates a dialogue with you on this subject. 
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any questions. 
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Meeting Agenda 

9:OO am -- Introductions 

9: 15 am -- Meeting ObjectivesEstablishent of Meeting Ground Rules 

9:30 am -- Problem Overview 

-- Review what’s broken 
-- Findings to date 
-- State policies 
-- Proposed options 

10:30 am -- Break 

10:45 am -- Identification and discussion of Key Issues/Questions 

-- See list of draft issuedquestions identified in Background document 

12:OO pm -- Lunch 

1:00 pm -- Further discussion of Key Issues/Questions 

2:30 pm -- Break 

2:45 pm -- Continuation of discussions 

4:15 pm -- Break 

4:30 pm -- Recapitulation and next steps 
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Background 

This paper presents two options the Agency is evaluatingthat modify current RCRA 
Subtitle C regulations affecting industrial shop towels and wipes contaminatedwith listed 
solvents. These options are not mutually exclusive and can be used together. 

The Current Regulatory Framework 

In the simplest of terms, a solid waste is a hazardous waste under RCRA if it is (1) listed 
under 40 CFR Part 26 1, subpart D, (2) exhibits one or more of the characteristicsof hazardous 
waste identified in 40 CFR Part 261, subpart C, or (3) it is a mixture of a solid waste that is listed 
in subpart D solely because it exhibits one or more of the characteristicsof hazardous waste 
identified in subpart C, unless the resultant mixture no longer exhibits any characteristicof 
hazardous waste identified in subpart C. (See 40 CFR 261.3(a)(2)). Therefore, when a listed 
solvent is used in conjunction with a disposable wiper or reusable shop towel, that shop towel or 
wiper is a hazardous waste when it no longer can be used. As such, the “spent” shop towel or 
wiper must be managed as a hazardous waste because it contains a hazardous waste. 

However, because of the site-specific nature of this issue, the current Federal policy with 
respect to RCRA regulatory status of solvent contaminated shop towels has been to defer 
resolution of specific questions to the EPA Regions and States. This policy was first articulated 
in a January 23, 1991 letter from Sylvia K. Lowrmce, Director, Office of Solid Waste, to Lance 
R. Miller, Director of New Jersey’s Hazardous Waste Management Division, where she stated: 

We believe that the best course of action is to make a more comprehensiveinterpretation 

in this rulemaking context [solvent-contaminatedrags and wipers]. However, given our 

current resource levels and competing high-priority projects, we cannot select a particular 

target date for the final evaluation of this petition [Kimberley-Clark and Scott Paper]. In 

the meantime, Regions and States continue to use the current case-by-case 

approach on this subject. 


This policy was reaffirmed in a February 14, 1994memorandum to the EPA Regional 
waste management directors from Michael Shapiro, Director, Office of Solid Waste, stating: 

Because tliere are many applications of wipers, we cannot at this time make any generic 
statements that all wipers are hazardous waste, or that all are not. A materia1 that is a 
solid waste is by definition hazardous waste if it either 1) meets one of the listings in 4 0  
CFR Part 261, Subpart D, or 2) exhibits one or more of the characteristicsdescribed in 40 
CFR Part 261, Subpart C. Because there are no explicit listings for “used wipers” in Part 
261, Subpart D, a wiper can only be defined as listed hazardous waste if the wiper either 
2Whether or not a used 
wiper contains listed hazardous waste, is mixed with hazardous waste, only exhibits a 
characteristic of hazardous waste, or is not a waste at all, is dependent on site-specific 
factors; this is not a new policy. As a result, any determinationsor interpretations 
regarding this diverse and variable waste stream should be made by the regulatory agency 



@e., EPA Region or State) implementing the RCRA program for a particular State. This 
has been our longstandingpolicy. 

Most States (See Appendix A for discussion of State programs governing these 
materials) have concluded that dimosable wipers contaminatedwith a listed or characteristically 
hazardous solvent should be managed as a hazardous waste, while reusable shop towels that are 
industrially laundered need not be managed as a hazardous waste so long as specified conditions 
are met. These conditions primarily require that the generator ensure that the shipment of shop 
towels to the industrial laundry contains no free liquids (as defined by SW-846 Method 9095, 
Paint Filter Test ), and the industrial laundry be permitted by the local POTW. A few States, 
such as Minnesota and Washington, go one step further and require facilities to extract solvent 
from reusable shop towels in order to ensure that “no fiee liquids” are transported off-site, and 
also ‘to ensure that industrial laundries meet the permit requirementsof their local POTW. 
Industrial laundries also urge their customers to remove solvents from the shop towels prior to 
being transported off-site in order to meet DOT safety requirements and, in some cases, the 
perrnit requirements from the local POTW. 

For several years, industry, particularly the disposable wipe industry, has requested and 
even petitioned EPA to address the issue of whether current federal rules are over-regulatingthe 
management of solvent contaminatedwipes. More specifically,concern has been expressed that 
many times only small amounts of solvent are applied to wipe, and by the time the wipe is 
disposed of, little or no risks to human health and the environment should exist because very 
small or no amounts of solvent remain on the wipe. However, as described above, these wipes 
are regulated as a hazardous waste because they contain a listed hazardous solvent constituent. 

The feedback that EPA has received on this issue as part of regulatory reform outreach 
efforts, and from industry representatives in the Printing Common Sense Initiative, fbrther 
encouraged EPA to address this issue, and determine whether changes are appropriate. 

Fundamental Issues of Concern 

The fundamental issue of concern is whether or not EPA and the States are regulating 
disposable wipes and reusable shop towels effectively. This, in turn, leads to the following 
issues: 

-- Do situations exist where we might be over-regulatingdisposable wipes? 

-- Do situations exist where we could improve upon current EPNState regulations and 
policies affecting solvent-contaminatedshop towels and wipes? 

-- What environmentalpolicies does EPA want to pursue that derive better waste 
management and environmentalresults for solvent-contaminatedindustrial shop towels/wipes? 
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Data Collection and Analysis Methodology 

Data were collected and developed primarily through site visits, laboratory experiments, and 
multi-media risk model screening and were supplemented by reviews of previous studies and 
discussions with State and industry officials. More specifically, 

- We conducted preliminary site visits to identify data we would want to collect to understand the 
demographics and dynamics of solvent-contaminatedindustrial shop towels and wipers; we also 
reviewed previous efforts in this area 

- We visited 17 facilities and collected sampling data from 9 of these facilities representing the 
following industrial sectors: printing, auto body repair, aeroqace manufacturingand 
maintenance, circuit board manufacturing, ship maintenance, and coating and adhesive testing 
and production 

- We supplemented our industry site visit data collection efforts with laboratory testing and 
experiments in areas associated with solvent removal technology effectiveness,shop towel and 
wiper absorptivity effectiveness (Paint Filter Test), percolation,Liquid Release Test from 
landfills, and solvent evaporation under a flume hood, and self-combustion 

- We conducted multi-media risk model screening to identify those situations; i.e., type of 
solvent, number of wipes used daily, amount of solvent used on the wipe, hydro-geologicaland 
meteorological conditions, etc that could result in an adverse risk to human health or the 
environment 

- We supplemented the above data, where appropriate, with data provided by industry 

- We also contacted State and local officials to better understand whether compliancewas a 
problem for either the management of disposable rags and wipes or reusable shop towels. 

Major Findings 

- Tremendous variability exists in the use and management practices of industry regarding 
solvent-contaminatedshop towels and wipers. A wide range of industries and a large number of 
firms, literally hundreds of thousands, use solvents on industrial shop towels and wipers. 
Facilities visited during this data gathering effort included: printing (both flexographic and 
screen printing), automobile body repair, aircraft manufacturing and maintenance, circuit board 
manufacturing, and coating and adhesive testing and production. Other industrial sectors 
identified with significant solvent and shop towel usage include furniture manufacturing and 
automobile manufacturing and maintenance. From the 17 facilities visited, and fiom the 9 sites 
where data were collected, we determined the following: 
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The RCRA regulatory status of facilities visited included small quantity 
generators (SQG) and large quantity generators (LQG). In some cases, solvent-
contaminated shop towels appeared to be the primary basis for a facility being 
classified as a SQG. 

Reusable shop towels, disposable paper and disposable cloth wipers all were 
found to be used in the site visits; sometimes firms used both reusable shop towels 
and disposable wipers in their operations. 

Approximately half the facilities visited reported using their shop towels or wipers 
more than once before discarding and sending them for off-site management. 

The number of shop towels or wipers used monthly by these facilities ranged from 
a low of 40 per month to 2000 per month. 

The amount of solvent used per month at sites visited was estimated by facility 
personnel at 5 gallons to 55 gallons. 

The amount of solvent placed on individual shop towels and wipers varied from 
very small amounts (a fraction of shop towel/wiper weight) to multiples of shop 
towel/wiper weight. 

Solvents used at these facilities included the following components: toluene, iso­
propyl alcohol, methyl ethyl ketone, methanol, methyl iso-butyl ketone, ethyl 
acetate, acetaldehyde,acetone, diacetone alcohol, n-butyl alcohol, propyl acetate, 
ethanol, and n-propyl alcohol. 

Shop towels and wipers were managed off-site at hazardous waste treatment 
(incineration) facilities, fuel blendinghurning for energy recovery facilities, and 
disposal facilities, as well as municipal landfills, industrial landfills and industrial 
laundries. 

Storageof  spent shop towels and wipers occurred in either RCRA-compliant 
covered storage containers, open containers, porous bags or on shelves. 

Solvent extraction technologies observed included centrifugation,mechanical 
wringing and a screen-bottomdrum. These technologies are used by generators to 
remove solvent primarily from reusable shop towels (but are also used with 
disposable wipers) to ensure “no free liquids” are sent off-site to an industrial 
laundry, as well as to assist industrial laundries in meeting their permit conditions 
from the local POTW. 

Most of the facilities visited also had State or county air permits. 
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- Compliance with Federal and State rules and policies appears to be inconsistent.Disposable 
wipers that should have been managed as a hazardous waste sometimes were found to be 
managed in the municipal solid waste stream. Similarly, situations were found (or made known) 
where saturated reusable shop towels should have been wrung out to ensure that they met the “no 
free liquids” test required by States as a condition of exemption from hazardous waste regulation. 
Laboratory testing found reusable shop towels to fail the Paint Filter Test when solvent was 
applied at 2 and 2.5 times the weight of the shop towel-- which many facilities appear to do. 
Similarly, even if amounts of solvent are applied that are less than the above amount, the effects 
of percolation can easily cause shop towels in the bottom of a container to be completely 
saturated and fail the “no free liquids” test. However, we do not know the extent of this 
situation. A previous OSW study also found similar problems with solvent-contaminated 
reusable shop towels and disposable wipers. 

- Firms using small amounts of solvent on their disposable wipers and small numbers of wipers 
should not pose an adverse risk to human health and the environment, but other situations could 
pose a problem. Even with a small sample of facilities, situations were found where very small 
amounts of solvent were placed on the wiper, and relatively small numbers of wipers were used 
daily. Most chemicals used by industry in their solvent blends appear to pose potential safety 
hazards (e.g. flammability) rather than health risks. An Internet search of facility MSDSs found 
most firms using solvents that would be classified under RCRA as ignitable-onlyor complex 
mixtures comprised of solvents that would be either listed or characteristicallytoxic or ignitable. 
Most of these facilities also used solvent blends with 2 to 5 components (most of the components 
being hazardous waste upon discard). 

Storage and Disposal - Related Risks 

- Results to date indicate that solvent-contaminatedshop towels and wipers do not pose an air 
emissions problem when managed in a municipal solid waste landfill (MSWLF), or municipal 
waste combustor in compliance with New Source Performance Standards or Emission guidelines 
for existing facilities. 

- Many situations probably exist where disposable rags and wipes contaminated with most listed 
solvents could be managed in a municipal solid waste landfill without posing a risk to human 
health, particularly if some level of removal is achieved. However, several other listed solvent 
constituents used in conjunction with disposable could pose a problem. Other problems could 
arise if large amounts of solvent-contaminatedwipes and rags are disposed in a landfill by one or 
more generators. 

- Surface water runoffs fibn a MSWLF or from ground water to a surface water body also do not 
pose an adverse risk to “&E 

-- However, discharges fiom industrial laundries,particularly solvents from printer and 
shop towels, has resulted in the Office of Water proposing effluent guidelines for these facilities. 
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Other Findings From This Effort 

- Solvent removal technology efficiencies vary significantlyfor different combinationsof 
solvents and shop towels/wipers. As stated above, some facilities voluntarily use solvent 
removal technologies, while in other cases, a few States require the use of the removal 
technology as a condition for reusable solvent-contaminatedshop towels being exempt from 
hazardous waste regulation. Findings from our site visits and laboratory experimentsinclude the 
following ranges: 

Technolow 

Screen-bottomdrum 

Hand wringing 

Mechanical wringing 

Hand wringing + screen bottom drum 

Hand wringing + mechanical wringing 

Mechanical wringing + hand wringing 

Mechanical wringing + screen bottom 

Centrifuging 


%Removal 

4 to 28 
19 to 32 
10 to 34 
41 to 53 
28 to 42 
23 to 44 
33 to 52 
87 to 94 

- The above results occurred using different combinationsof solvent and shop towels/wipers/rags 
at 2 times the dry weight of the material 

- We found no self-combustionhazard for the shop towels and wipers tested containing “no free 
liquids” 

- Many disposable wipes pass the Liquid Release Test even when considerableamounts of 
solvent are applied. Disposable paper wipers were tested using a laboratory protocol designed to 
evaluate whether or not liquids would be released when subjectedto the overburden pressures of 
a landfill (SW-846 Method 9096, the Liquid Release Test). The test results indicate that, at 
solvent/wiper ratios consistent with minimal solvent load andor the application of some removal 
technologies, solvent-contaminatedwipes would be expected to release liquid under landfill-
like conditions of compression. More specifically, 

b 	 All except-onecombination of solvents and disposablewipers passed the Liquid Release 
Test for a solvent amount applied that equaled 50 percent the weight of the wiper. The 
one exception (MEWWorkhorse wiper), however, passed when 25 percent by weight of 
solvent to wiper was tested. 

All but 2 out of 17 tests passed the Liquid Release Test for a solvent amount applied that 
equaled 100 percent the weight of the wiper. 
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Overall Conclusions 

- Do situations exist where we might be over-regulating disposablewipers? 

-- Yes. From our site visits, laboratory testing and multi-media risk modelling efforts, we 
are confident that many situations exist where the use of disposablerags and wipes in 
conjunction with listed solvents will not pose an adverse risk to HH&E if disposed in a 
municipal landfill. However, under conservative assumptions,we also are concerned that other 
situations or scenarios could exist where the use of wipes in conjunction with some listed 
solvents could cause adverse risks to human health. 

- Do situations exist where we could improve upon current EPA/State regulations and policies 
(or their implementation)affecting solvent-contaminatedshop towels and wipers? 

-- Yes. Again from our site visits, laboratory testing, previous studies, and discussions 
with State officials, we believe there is a substantial degree of non-compliancewith both federal 
and State rules and policies 

--- Hazardous disposable wipers sometimesmanaged in municipal waste stream 
--- Hazardous reusable shop towels being sent off-site with “free liquids”, 

violating condition for exemption by States 

- What environmentalpolicies/outcomes does EPA want to pursue that derive better waste 
management and environmentalresults for solvent-contaminatedindustrial shop towels/wipers? 

-- improve environmental protection 

-- any change must be easy to understand and be practical to implement 

-- flexibility is provided in how to achieve compliance 

-- minimal, if any, increase in compliance costs; if possible, decrease compliance cost 

-- encourage and foster pollution prevention and waste minimization 


Regulatory Options Under Evaluation 

The purpose of this rulemaking is to modify current federal hazardous waste regulations 
affecting shop towels, wipes and rags contaminatedwith listed solvents to: (1) ensure these 
materials are managed safely; (2) clarify existing regulations and make them user-friendly; and 
( 3 )  where appropriate,reduce regulatory compliance costs. 

In the proposal, the EPA plans to discuss two options for modifying current rules 
affecting solvent-contaminated shop towels and wipes. One option would be a performance 
based option; the other primarily a risk-based option. These options are not mutually exclusive 
and can be used together. Both options would exempt these materials from being subject to 
hazardous waste regulations if specified conditions were met. The primary difference between 
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these options is by removing a greater amount of listed solvent contained in the industrial shop 
towels, wipes or rags, the generator reduces the amount of regulatory controls or conditions when 
the material is sent off-site for subsequent handling and processing. 

OPTION 1. Any industrial shop towel, wipe or rag contaminatedwith a listed solvent is exempt 
from hazardous waste regulations if ,when transferred off-site to a material handling or 
management facility such as an industrial laundry or municipal waste combustor, the solvent 
contained on each type of shop towel, wipe or rag is no greater than X percent by total weight. 
However, if the solvent-contaminated shop towel, wipe or rag is sent to a municipal solid 
waste landfill (MSWLF), then the amount of solyent contained in these materials cannot 
exceed an average of Y grams per day.’2 These materials also would have to be stored on-site 
in closed containers prior to removing any solvent. Generators also would have to certify that 
they meet these performance standards. 

This option focuses on the generator removing a large percentage of listed solvent 
contained in the shop towel, wipe or rag after the facility operator has completed using the 
solvent-contaminatedmaterial. In other cases, solvent-removal may not be necessary because 
only minimal amounts were originally applied to the shop towel or wipe. Use a solvent-removal 
technology such as a centrifuge, mechanical wringer or screen-bottomdrum also would not 
constitute treatment. Instead, use of such processes would constitute a form of waste generation 
since another hazardous waste; Le., the free liquid, is being generated. This option would not 
require additional RCRA controls when the materials were sent off-site for further handling and 
processing. Instead, we would rely on these handling and processing facilities, such as an 
industrial laundry or municipal waste combustor being subject to Clean Water Act and Clean Air 
Act regulations to address any risks from the residues still contained in the shop towel, wipe or 
rag. 

Under this option, compliance would probably require centrifuging (but not necessarily) 
to achieve the prescribed threshold, or conversely very little use of solvent on the wipe. For 
example, assume X = 15 percent, and the weight of the wipe = 10 grams. This would mean that 
at the point of shipment off-site, the average weight of the solvent-contaminated shop towel, 
wipe or rag could not exceed 11.5 grams [ lo  + 10(.15) = 11.51. If the weight of solvent applied to 
the wipe = 5 grams, then at least 4 grams of solvent would have to be removed to obtain the no 
greater than 15 percent threshold. 

‘Realizingthat there is much uncertainty surrounding how much solvent-contaminated 
shop towels, wipes and rags could be sent to a MSWLF, Y will be relatively small, probably 
between 300 and 500 grams per day. 

2Wealso believe this high standard would not result in any “free liquids” being sent off-
site. 



However, having such small amounts of solvent remaining on each shop towel, wipe or 
rag would not necessarily mean the absence of a potential adverse risk to human health and the 
environment in a disposal situation such as a MSWLF, as large numbers of these materials could 
be used and disposed daily. Therefore, to prevent such a problem from occurring, no more than 
an average of Y grams of solvent per day contained on the shop towels, wipes or rags could be 
disposed in a municipal solid waste landfill. 

OPTION 2a. Any industrial shop towel, wipe or rag contaminatedwith a listed-solvent is 
exempt from hazardous waste regulations if these materials are sent to an industrial laundry 
subject to Clean Water Act requirements, or a municipal waste combustor (MWC) subject to 
New Source Performance Standards and Emission Guidelines (See 40 CFR part 60 subparts 
WWW and Cc), and: 

1. These materials are stored in a closed container while at the point of generation, 
and also during transportation and at the receiving facility prior to entering the handling 
(industrial laundry or combustion) process, and 

2. These materials contain “no free liquids” when shipped off-site. 

Option 2b. Any industrial shop towel, wipe or rag contaminatedwith a listed-solvent is exempt 
from hazardous waste regulations if these materials are sent to a municipal solid waste landfill 
and: 

1. These materials are stored in a closed containerwhile at the point of generation 

2. These materials contain “no fiee liquids” when shipped off-site. 

3. The amount of listed solvent contained in the material does not exceed an 
average of “Y” grams per day when disposed. 

Generators would have to certify they met these provisions. 

Note: Failure to meet above conditions could result in these materials becoming a 
hazardous waste, and the industrial laundry, MWC and MSWLF either requiring a RCRA 
permit, and/or subject to substantial RCRA penalties. 

Under Options 2a and 2b, “no free liquids” would be achieved, when just prior to the 
solvent-contaminated shop towels, wipes and rags being transported off-site to an 
industrial laundry, municipal waste combustor or municipal solid waste landfill, a random 
sample of these materials selected from any part of the container (particularly the bottom) 
can be squeezed, hand wrung or pass the Paint Filter Test, such that no liquid solvent is 

9 




Note: Certain listed solvents may be banned under both options from being sent to a 
industrial laundry, municipal waste combust, or disposal in a MSWLF because, even under 
conservative assumptions, there may exist the potential for adverse human health and 
environmental effects. 

This option would require additional levels of control over Option 1 because the amount 
of listed solvent contained in each shop towel, wipe or rag could be substantial. Similarly,the 
containers used under either option would not necessarily have to be RCRA steel drums. 
Alternative containers could be used so long as there were no air emissions and the container 
material did not facilitate a fire hazard. In some respects, this option is similar to what many 
States have adopted as their policy regarding reusable shop towels sent to an industrial laundry. 
However, we have expanded management options to include the management of these materials 
at municipal waste combustors and also established a “conservative” risk-based threshold for 
small amounts of solvent-contaminateddisposable wipes and rags sent to a municipal solid waste 
landfill. However, there are differences from some of the current State policies. 

First, the materials would have to be stored from “cradle to grave” in closed containers, 
not just on-site when sent off-site to a municipal waste combustor or industrial laundry. Second, 
the definition of “no free liquids” would be more clearly defined and also more stringent to 
account for free liquids occurring in the bottom of drums through gravity and pressure. Similarly, 
EPA would provide additional guidance to the user community and the States if the generator 
chooses to rely on the use of the Paint Filter Test to verify compliance with the “no free liquids” 
provision because the above test is not always effective and appropriate. 

Other requirements under evaluation include appropriate recordkeeping to certify 
compliance with the “no greater than” threshold, “Y” grams per day was not exceeded on 
an average daily basis, and constituents were not sent to a subsequent handling or 
processing facility if banned. Similarly under Option 2, the Agency is evaluating different 
types of storage containers, other than a steel drum, to determine what types of containers 
represent viable alternatives. 

Important issues under both options are the value of “X’ and “Y.” Under the first option, 
“X’ would be low; probably in the 10 to 15 percent. As a result, the amount of solvent remaining 
on the shop towel, wipe or rag would have to be low such that there was no risk from the 
disposal and handling of these materials from “cradle to grave.” Similarly, “Y” under both 
Option 1and 2b also would have to be low to account for the uncertainties that exist in our 

3Thisprovision also could be applicable to defining when the characteristic is removed in 
ignitable-only characteristic solvents used in conjunction with industrial shop towels, wipes or 
rags. e 
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data. (See Appendix B describing results of risk screen modeling efforts.) Variables we must 
consider include: 

1. Number of generators sending their materials to MSWLF 
2. Number of wipes used daily 
3 .  Amount of solvent applied to wipe 
4. Type of solvent; i.e., constituents applied to wipe 
5 .  Risk coefficient of solvent constituent 
6 .  Extent of evaporation prior to leaving generating facility 
7. Hazard quotient; i.e., risk level that derives risk coefficient 
8. Risk modeling assumptions: exposure to child only or adult; location and size of 

landfill; distance from landfill boundaries, etc. 

How would generators comply and certify? 

Under Option 1, generators would have to maintain records on (1) the types of materials; 
i.e., shop towels, wipes and rags, used and their associated weight(s), (2)the average number of 
materials used on a daily basis for each type, (3) the average amount of solvent used on each 
wipe, (4) how they met “X’ and “Y” and ( 5 )  what “X’ and “Y” were. To meet (2)above, 
generators could simply examine their inventory of shop towels, wipes or rags periodically 
between two points in time, calculate a beginning number of materials and remaining number of 
materials, and divide by the number of working days between the beginning and end estimates to 
derive an estimate of the average number of shop towels, wipes or rags used on a daily basis. 
Similarly, a generator could take hourly estimates of shop towels, wipes or rags used periodically 
and estimate a daily average usage. 

For (3) above, most generators appear to use about the same amount of solvent on each 
shop towel, wipe or rag for a given function or operation. Therefore, a generator would only need 
to take about 10 to 15 sample points and average the amount of solvent placed on each shop or 
wipe used for different operations at the facility. Simple and relatively inexpensive (less than 
$100) portable balances could be used to perform this calculation. Achieving “X’ under (4) 
above could be achieved any number of ways. A generator need only show or provide proof on 
the type(s) of solvent-removaltechnologies employed (if any), and calculate the difference in 
solvent remaining between first applied and prior to transferring off-site, or after the solvent was 
removed from the‘sample of shop towels, wipes or rags. Achieving ‘Ycould be achieved in a 
similar manner, but also include the average number of shop towels, wipes or rags used on a 
daily basis. Certification would be achieved by documenting above informationand calculations, 
particularly in how “X’ and “Y” were achieved. 

Because most firms operate along production lines, the above efforts could be 
conducted rather easily and only once to satisfy compliance. However, if the types of 

’ materials; i.e. shop towels, wipes or rags changed, or the process for how solvents were 
used in conjunction with the wipes, or production increased significantly (in the case of 
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estimating “Y”, then the above generation of records would have to be repeated. 

Similarly, with respect to Option 2, the important compliance components would involve 
the generator ensuring (1) “no fi-eeliquids” were sent off-site to either a industrial laundry, 
municipal waste combustor, or municipal solid waste landfill, (2) the materials were stored in 
closed containers from “cradle (point of generation)to grave (receiving facility)”, and (3) 
records (contractual agreements) were maintained on the name of the facility handling the 
solvent-contaminatedmaterials. For materials sent off-site to a municipal solid waste landfill, 
records similar to Option 1 above would have to be maintained to veri@ certificationand show 
that the estimated average daily amount of solvent contained in the materials that were disposed 
in the landfill did not exceed “Y.” 

Complying with the “no free liquids” provision could involve use of a screen-bottom 
drum, use of a mechanical wringer, or centrihge or any other non-thermal solvent-removal 
technology, including hand wringing. Again, use of these technologies would be considered a 
form of waste generation and not treatment. Similarly, situations could also exist where the 
amount of solvent used in conjunction with the material was so minimal, that no free liquids 
would be left in the bottom of the container being sent off-site for subsequentmanagement. 
However, from our site visits and laboratory experiments, even relatively small amounts of 
solvent applied to relatively large numbers of shop towels, wipes and rags on a daily basis can 
create free liquids in the bottom of containersthrough the forces of gravity. 

Changes from Current Federal Program 

The options under evaluation would provide federal regulatory relief for generators and 
handlers of both reusable and disposable solvent-contaminatedshop towels, wipes and rags -- so 
long as the above conditions were met. Under both options, because the materials would be 
exempt from hazardous waste regulation if the prescribed conditions were met, generatorswould 
not have to “count” their solvent-contaminatedshop towels, wipes or rags towards their facility’s 
regulatory determination status; i.e., small quantity generator, large quantity generator or 
conditionally-exemptsmall quantity generator. However, any “free liquids” generatedto meet 
the “no free liquids” provision” of either Option would count towards their regulatory 
determination status. Generators would not need to use a hazardous waste transporter to transport 
the materials to their handling destination. Solvent-contaminateddisposablewipes and rags 
would not be required to be managed in a hazardous waste treatment, storage or disposal facility 
-- again, so long as the conditions under either option were met. However, even if the above 
conditions were met under Option 1 or 2, these materials also could, if so desired, be sent to 
a RCRA permitted treatment or disposal facility for incineration, burning for energy 
recovery or land disposal. 
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Changes to Most State Programs 

If regulatory relief will be achieved for generators using listed solvents in conjunction 
with disposable wipes and rags, then most States will need to modify their current regulations 
and policies. As seen, disposables under Options 1 and 2b would only obtain regulatory relief if 
small amounts of solvent remained on each disposable wipe or rag, and/or fell below a daily 
threshold that was protective of human health and the environment. 

State programs associated with reusable shop towels would remain relatively constant. 
However, under Option 2a, we are proposing these materials be managed in closed containers 
from “cradle to grave” (stored at the industrial laundry in closed containers until entering the 
laundry process). Compliance with the “no free liquids” provision also would be strengthenedby 
providing better guidance to both State inspectors and generators and industrial laundries. We 
also are proposing under Options 1 and 2a that industrial shop towels, wipes and rags 
contaminated with listed solvents be allowed to be sent to a municipal waste combustor subject 
to requisite Clean Air Act authorities, and so long as specified conditions are met. 

Potential Impacts to Industry 

Both options could potentially affect a wide variety of industries, particularly small 
entities. The small entity category most likely to be affected by this action is small businesses, 
many of which also are small quantity generators.Municipalities operating solid waste landfills 
and municipal waste combustors also would be affected by this proposal in terms of being able to 
accept these materials since they are not classified as hazardous wastes.. The number of 
businesses impacted and the nature of the impacts is somewhat uncertain at this time. Based 
upon an examination of EPA’s Biennial Reporting System, and information collected or 
provided by industry, we believe thousands of firms could be affected; i.e., these facilities use 
solvent-contaminatedshop towels and wipes, and they would have to adhere to new guidance on 
what constitutes “no free liquids” sent off-site. Based on the above information,we currently 
estimate that 6,000 generating firms could be directly impacted; i.e., compliance costs could 
decrease because they use disposable wipes or rags in conjunction with listed solvent-
contaminated wipes or rags. 

Other generating facilities could see their compliance costs increase because they are out 
of compliance with State policies; i.e., sending their solvent-contaminatedshop towels to an 
industrial laundry with “free liquids”, or out of compliance with both federal and State policies; 
i.e., solvent-contaminateddisposable wipes and rags sent to a municipal solid waste landfill. 
Stated differently, these facilities would see a decrease in costs from federal rules, but an increase 
in compliance costs because they failed to properly implement current State (or federal) rules or 
policies. 

As stated above, we are proposing under Option 2a that industrial shop towels, wipes or 
rags contaminatedwith listed solvents be stored in closed containers from “cradle to grave.” 
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Currently, many States do not require the transportation and management of these materials in 
closed containers. Therefore, generators not already transporting these materials in closed 
containers will see an increase in their operating costs through the purchase or rental of 
containers. Similarly, industrial laundries also could see an increase in operating costs if they 
must handle their shop towels in closed containers, or require different types of vehicles to 
transport these materials. However, we are providing flexibility to both generators and 
subsequent handling and processing facilities by not requiring these materials be stored in 
traditional RCRA containers. Similarly, this increase in operating costs could be offset somewhat 
by decreases in insurance costs as well as increases in worker health and safety. 

As presently constructed, we believe both “baseline” options, when compared to the 
current federal standards,will have either positive or no impacts upon the vast majority of 
facilities. However, both options will probably result in adverse impacts in certain limited 
circumstances. More specifically, if a facility is not removing “free liquids”, or ensuring that “no 
free liquids” are being transported off-site to an industrial laundry, then additional burden will be 
required to address this problem. At this moment, we are uncertain as to the number of facilities 
that would experience such impacts. 

Issues/Questions for Discussion: 

1. Do you believe there is a sufficient problem, such that moving forward with a regulatory 
change is appropriate? 

2. Do the options under evaluation make sense? Are they clear, understandable?Will they 
achieved desired.outcomes; i.e., improve compliance,increase environmentalprotection, reduce 
regulatory costs, foster pollution prevention? 

3. Can we improve upon these options, or are there other options that could achieve desired 
results more effectively? 

4. what additional information and guidance would be necessary to ensure clarity and user-
friendliness? 

-- Is the definition of “no free liquids” clear? 

5. What recordkeepingor testing do we need to ensure compliance, particularly with respect to 
disposal of wipes and rags in a municipal solid waste landfill, or meeting “X’ under Option l? 

6 .  What special handling requirements, if any, do we want for disposables and reusables 
managed off-site? 

Should we require materials managed off-site under Option 2a to be transported in 
closed containers? 
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-- Must these containers be steel drums, or can they be of other materials SO long as these 
prevent releases? 

-- Should these materials be managed at the receiving facility in closed containers prior to 
entering the laundry or combustion process? 

-- Should we also require the same for.disposable wipes and rags sent to a MSWLF? 

~ -- Should we require special labeling on the containers sent off-site? 

7. Based on your understanding of the risk modeling work conducted to date; particularly the 
assumptions, shou1d”Y” remain low; i.e. 300 to 500 grams per day (or 9 to 15 kilograms per 
month per facility) to account for the uncertainty in our data, or can it be increased above these 
levels? Should “Y” be Iower? If so, why? 
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Appendix A 

Summary of State Policies Governing Solvent-Contaminated Shop Towels and Wipers 

A review of state policies regarding the regulation of solvent-contaminatedshop towels 
and wipers indicates that most states have similar management requirements in place. The 
majority of states have developed their own policies (pending EPA action). However, a few 
states have deferred regulatory decisions regarding the management of solvent-contaminated 
shop towels and wipers to their respective EPA Regional oflice. Currently, all states regulate 
wipers as a hazardous waste when they are contaminatedwith a listed solvent or exhibit a 
hazardous waste characteristic and the wipers are destined for disposal. Forty-six states provide 
regulatory relief for contaminated shop towels that are sent to an industrial laundry and 
subsequentIy reused. The remaining four states (AR, ID, SD, and WV) regulate reusable 
towels/wipers as hazardous waste if they contain a listed hazarous waste or exhibit a hazardous 
waste characteristicregardless of whether the towels/wipers are being laundered. 

The majority of state programs consider laundering to be a form of recycling and 
subsequently exempt reusable shop towels from RCRA regulation, based on the state agency’s 
interpretation of the definition of solid waste. Other states provide a conditional exemption from 
the hazardous waste regulations for laundered shop towels. In either case, the contaminated shop 
towels only are exempt from regulation if the following criteria are met: 

e The towels/wipers contain “no free liquids;” and 
e The industrial laundry dischargesto a Publicly Owned Treatment Works (POTW) 

or is permitted by the Clean Water Act. 

States have different policies on what constitutes “no free liquids.” However, the 
majority of states stipulate the Paint Filter Test (SW-846 Method 9095) for such determinations. 
Other specified methods include the Liquids Release Test (SW-846 Method 9096), the TCLP 
(SW-846 Method 131l), and wringing (either physical or mechanical) to meet “no drip” criteria. 
Only a few states identified wringing to achieve the “no free liquids” standard as a form of 
“treatment” and it is unclear as to whether any state regulates this activity as regulated treatment. 
Several state programs specifl that obtaining the “no free liquids” standard through evaporation 
or intentional drying is not allowed. 

An overwhelmingmajority of states require generatorsto send reusable shop towels only 
to an industrial laundry facility that is either permitted by a POTW or is subject to and in 
compliance with CWA requirements. In all cases, the burden of determiningwhether a 
contaminatedtowel/wiper should be managed as a hazardous waste is placed on the generator. 
However, some state programs specificallystate that launderers have an obligation to accept only 
contaminatedtowels/wipers that meet specified criteria, otherwise the laundry will be considered 
a regulated disposal facility. Some states allow on-site laundering of towels/wipersby 
generators, provided that there is an agreement on file with the state that allows the facility to 
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discharge to the sanitary sewer. Although, the majority of states discouraged on-site laundering. 
In addition, at least three states require contractual agreementsbetween generators and launderers 
for the generator to qualify for an exemption from RCRA regulation. 

While the majority of state policies are the same, there are some states with notable 
variations including: 

Hawaii - Wipers must be managed as hazardous waste up until the point at which they 
*’, are laundered. 


New Mexico - Industrial laundries are subject to permitting requirementsunless the 

wipers are place directly into the laundry process (i.e., within 24 hours).


’ Idaho - Shop towels and wipers are managed as hazardous waste if they are contaminated 
with a listed waste or exhibit a characteristic. Reusable towels/wipers cannot be 
laundered unless they are treated to meet the specified LDR treatment standard for the 
wastes with which they are contaminated. 

0 	 South Dakota - If a listed solvent is applied to a part and then wiped off with a rag, the 
rag is considered to be listed (because the solvent is “spent”) and must me managed as a 
hazardous waste and cannot be laundered. If the rag exhibits a characteristicit is a 
regulated hazardous waste and cannot be laundered. If the rag is contaminatedwith a 
listed solvent that was applied directly to the rag, the rag is not consideredto meet the 
listing description and can be laundered without being managed as a hazardous waste. 

Table 1 below provides a general overview of current state programs regarding the 
regulatory status of solvent-contaminatedshop towels and wipers. Table 2 provides more 
specific information on a subset of state programs governing the management of solvent-
contaminated shop towels and wipers. 
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Table 1: State Policies on Reusable Shop Towels/Wipers 

State 	 Reusable Wipers Disposable Why Reusable Wipers Non-
Non-Hazardous Wipers Hazardous 
If Water Considered 
Washed Or Dry- Hazardous Not a Solid Waste Exempt Waste 
Cleaned (Qualified) 

Alabama I Yes I Yes I
~~ ~ 

Alaska** Yes 

Arizona Yes 
~~ 

Arkansas No 

California Yes 

Colorado Yes 

Connecticut Yes 

Delaware Yes 

Florida Yes 

Georgia , I Yes 

Yes 

Yes* 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

I Yes 
~~~ ~ ~ ~~ ~ ~ ~ 

Hawaii Yes* 


Idaho No 


Illinois Yes 


Indiana Yes 


Iowa** Yes 


Kansas Yes 


Kentucky Yes 


Louisiana - Yes 


Maryland 


Massachusetts Yes 


Michigan I Yes 


Minnesota I Yes* 


Yes 

Yes 4No 

Yes 

Yes* 

Yes 

Yes* 

Yes 

Yes 

1 Yes 

I Yes I Yes 

I Yes* I Yes 
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Table 1: State Policies on Reusable Shop TowelsNipers (cont.) 

State 	 Reusable Wipers Disposable 
Non-Hazardous Wipers 
If Water Considered 
Washed Or Dry- Hazardous 

Mississippi 1 Yes 

Missouri Yes Yes 

Montana Yes Yes 

Nebraska Yes 

Cleaned (Qualified) 

Nevada 


NewHampshire I e;;; Yes 


N'ew Jersey Yes 

New Mexico Yes* 

New York Yes* 

North Carolina Yes 

North Dakota Yes* 

Ohio Yes 

Oklahoma Yes Yes* 

Oregon Yes* Yes 

Pennsylvania Yes 

Rhode Island 

South Carolina 

South Dakota Yes 

4
Tennessee** Yes 

Texas Yes 

Yes 

Vermont Yes 

Virginia Yes* 

4 

I 

Why Reusable Wipers Non-
Hazardous 

Not a Solid Waste Exempt Waste 

I Yes 

I 
I I Yes 

I I Yes I 
I I Yes I 

1 Yes 

I I Yes I 

Yes 
I
I

I 

I Yes 

I Yes . I  I 
Yes 

IYes 

Yes 

Yes 

Yes 

I 1 Yes 

No No 

Yes 

Yes 

I IYes 


I Yes 1 I 




Table 1: State Policies on Reusable Shop TowelslWipers (cont.) 


Not a Solid Waste Exempt Waste 

*Note: Refer to individual state policies for qualifications. 
**Note: Refer to Regional policies for qualifications. 
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Table 2: Summary of Participating State Programs 

State Description of Policy 
I 

Alabama 	 Contaminated wipes bound for laundering ad reuse are considered 
products in use and are not solid wastes, and, therefore not hazardous 
wastes. The state position is based upon the policy stated by Region IV. 

Arkansas 	 Reusable wipers that contain a listed waste, are mixed with a listed waste, 
or exhibit a characteristic are regulated as hazardous waste. 

Florida 	 Reusable wipers that are laundered ax facilities which discharge to a 
POTW or are subject to the CWA are not solid wastes and are not 
regulated under RCRA. Florida also bases their policy on the Region IV 
position. 

Georgia 	 Laundered wipers are not regulated because they are being recycled and 
used as effective substitutes for new products according to 40 CFR 
§261.2(e). Generator storage prior to laundering is subject to the same 
accumulation requirements as hazardous waste (5262.34). 

Massachusetts 	 Provides a conditional exemption from regulation for non-saturated, 
solvent-contaminatedwipes. The exemption allows for wipes to be sent to 
laundries without a manifest provided they meet the specified criteria. The 
“one drop method” is used to determine what is non-saturated (i.e. a wiper 
is considered saturated if a drop of solvent can be wrung out of it). 
Saturated wipes must be managed as hazardous waste until they meet the 
“one drop method”. 

Minnesota 	 Disposable rags must be wrung of all free liquids and managed as 
hazardous if appropriate. Reusable wipes must be wrung to remove free 
liquids and managed as hazardous waste on-site. If the wipes are sent to 
an industrial launderer, the shipment does not require a manifest and the 
laundry does not need to be permitted under RCRA. 

Missouri 	 Contaminated rags used in cleaning and degreasing operations are not 
regulated as solid or hazardous wastes when laundered. Rags used to 
clean up spills are regulated as hazardous waste if they contain a listed 
waste or exhibit a characteristic and laundering may be considered 
improper treatment. Contaminated rags that are destined for disposal 
must be managed as hazardous wastes if appropriate. 
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Table 2: Summary of Participating State Programs (cont.) 

State DescriDtion of Policv I 
Nebraska 

New Jersey 

New York 

Virginia 

Washington 

West Virginia 

~~ 

Wipers used for cleaning that are contaminatedwith listed or 
characteristic solvents are not regulated as hazardous waste provided the 
wipers are being laundered (recycled) and there is no free solvent present 
in the wipers at the time they are sent for recycling. 

~ 

Solvent contaminated rags which are sent for disposal will be regulated 
according to the mixture rule and have different standards depending on 
how the rag came into contact with the solvent and the type of solvent 
used. If a hazardous contaminatedrag is being laundered it is not 
regulated as hazardous waste provided there are no free liquids. Any 
storage at generator facilities prior to laundering is regulated in the same 
manner as hazardous wastes. 

Contaminated wipes are not hazardous wastes when sent to industrial 
laundries provided they are not saturated (i.e., pass the Paint Filter Test). 
Prior to laundering, all wipes must me managed in accordance with 
specified accumulation standards. Generators must also file a one-time 
notice under LDR when sending wipers to be laundered. 

Contaminatedrags that are intended for disposal are regulated as 
hazardous wastes. Hazardous wipers sent to launderers are not regulated 
as solid or hazardous wastes provided there are no free liquids. 

Hazardous wipes are not regulated as hazardous waste if they are 
managed according to the established best management practices (i.e., no 
free liquids, closed container, permitted laundry facility, etc.). Hazardous 
rags that are sent for disposal are subject to regulation. 

Wipes contaminated with a listed hazardous waste or that exhibit a 
characteristicare subject to regulation as solid wastes. Rags are viewed 
as spent materials and as such are solid wastes when reclaimed. 
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Appendix B 

Results of Risk Screen Modeling 

Background 

In order to better understand the risks from disposing of solvent-contaminated wipes in an 
unlined municipal solid waste landfill, a two partition (aidground water) risk screen computer 
model was used to estimate the risk coefficientsfor listed solvent constituentsunder different 
scenarios. The models used were EPA’s Industrial Source Complex Short-Term /version 3 
(ISCST3) for addressing air inhalation risks and EPA’s Composite Model for Leachate 
Migration with transformation products (EPACMTP) for addressing ingestion esposure risks. 
Both models have been peer reviewed and used extensively by EPA in developing regulations. 
One thing different in this analysis, however, was the partitioning of the solvent constituents 
between air and ground water to account for landfill cover after 24 hours. 

Because there are literally an infinite number of scenarios, we chose several basic 
scenarios to bound potential risks. These scenarios included 2 size landfills (small and central 
tendency), 2 locations (wet and central tendency), 2 types of exposure risks (child and adult), and 
two types of generators (small quantity generator (SQG) and large quantity generator(LQG)). 
The different size landfills were derived from data obtained from several states, and augmented 
with previous data collection efforts on landfill size. Location data came from previous efforts. 
For a central tendency location, Lincoln, Nebraska was chosen. For a wet location, Houston, 
Texas was chosen. We also assumed ground water exposure occurred 25 feet from the facility 
boundary and air exposure 50 meters from the facility boundary. We also assumed that all of the 
solvent remaining after 24 hours would seep into the ground water. 

A key parameter that had to be addressed was estimating how many wipes were used 
daily and how much solvent was applied to each wipe. These data were derived by examining 
industry data provided to us; i.e., number of firms using listed solvent and estimates of how 
many wipes were used annually. We then did some basic calculationsto derive an estimate of 
how mnay wipes, on average, would be used by a “typical” small quantity generator and 
“typical” large quantity generator on a daily basis realizing that no two facilities are the same in 
terms of the types of solvent used, the number and types of shop towels, wipes and rags used and 
the amount of solvent applied to each wipe. For a SQG, we estimated that a”typical” facility 
would use 30 wipes per day, that a Kimberley-Clark Workhorse wipe would be used (the most 
common wipe used by induustry in conjunctionwith solvents), and that each wipe would have 
10.4 grams of solvent applied, or 1 times the weight of the wipe. For a “typical” LQG, we 
assumed that 120 wipes/day would be used with the same amount of solvent on each wipe as an 
SQG. 

A summary of results derived from running the models assumingthe above assumptions 
is found in Table 1. These results represent the risk coefficients derived for the most liberal (low 
end) and conservative (high end) of scenarios. The low end scenario represents solvent being 
disposed daily by 1 SQG in a central tendency landfill located in average conditions; Le., 



Lincoln, Nebraska. The high end scenario represents solvent being disposed daily by 1 LQG in a 
small landfill located in wet conditions; Le., Houston, Texas. 

These risks coefficients, in turn, can be used to calculate how many facilities could 
dispose of listed solvent constituents without posing an unacceptablerisks; i.e., exceeding a 
Hazard Quotient of 1. For ground water, these results are found in the next to last column.This is 
accomplished by dividing the risk coefficient for a particular constituent into 1. For instance, if 
we divide the low end risk coefficient from ground water exposure for nitrobenzene (.1) into 1, 
we can estimate that only 10 “typical” SQG facilities would be allowed to dispose of 312 grams 
of solvent daily before posing an unacceptable risk. Similarly,no “typical” LQG facility would 
be allowed to dispose of their nitrobenzene. As you can see, some constituents would pose 
considerable risk, while others would not pose a risk at all. 

Finally, we tried to estimate the potential number of facilities that could dispose of their 
listed solvent waste in a municipal solid waste landfill. We currently estimate that only 6,000 
facilities, primarily SQGs wuld be affected by this rule. Similarly,we estimate there are 2,500 
MSWLFs nationally. On average, this derives estimates of 3 facilities potentially disposing in a 
MSWLF, with a maximum of 27 facilities disposing of their listed solvent waste in a MSWLF. 

Using the 27 facility estimate, and comparing this figure to the results in the next to last 
column, we are then able to determine if a potential adverse risk would occur. The last column 
summarizes this exercise, with a (-)representing a potential problem, and a (+) not posing a 
potential problem. 

Because of the way the model has been structured, alternative risk coefficientscan easily 
be derived. For instance, if we reduce in half the amount of solvent an SQG would dispose of, 
then the coefficient would be reduced in half. For instance, reducing the amount of nitrobenzene 
disposed daily from 312 grams to 156 grams use by a SQG facility would derive a low end risk 
coefficient of .05, or .2 if the amountof solvent used was doubled from 312 to 624 grams per 
day. 

Solving for “X’ 

Another analysis we performed involved solving for the amount of solvent that could be 
disposed safely without exceeding a HQ of 1.Table 2 presents the equations used to solve for 
“X’ and also to solve for “R’ when we know the amount of solvent being disposed of in a 
landfill. Table 3 presents the results of applying these equations for particular solvent 
constituents and for different numbers of facilities sending their waste to the same MSWLF. The 
far right column represents the amount of solvent for a particular constituent that could be 
disposed before exceeding a HQ of 1. Similarly, the next to last column estimatesthe risk 
coefficient for the same scenario, with any coefficient greater than 1posing a problem. 



--.0i
2 0  


m 
o--. m d c \ l

9 9 
N O
9 


a
--.
? 
4 

g k 4
$ 2  






h -W 
R 
Em 

X 
0 
C 

.I 

8 
YE 

W

E 
M 
(d 

x
P 


m 

C 

.I 

‘c3 
% 
0 

.-	3 
‘c3 5-
W Vn * c
2 
c
m 
s 
m 
6) VI
R .-
.I

3 c 
c .-0 
.I 	 c * 

EB 9) 
c c 
.I 0)m DDU c Yc +3 W 
c d 

> 0 c cyW> 
H E $

*% - s
4 - r c .  
0 0  	 3 0 

2 cy 
W 

%* .-
L *E ; L  
Vl.- d 
c dm 
2 II 
3 d 

. ‘  



03 mz 9 
0 0 8 

s­
cn 
z 

F 

Q: 





* 
\ 

.Introduction 

use and managemdnt practices‘ofsolv 
issue is whether the current regulato 
towels and wipers should be m 
gatheringeffort. Any change$ 
framework in terms of (1) pro 
complexity of a generator’s 
materials, and (3) fostering 

1 

The data gathering effort de 

towels and wipers. Ra;ther this effort is inte 
practices regarding the use and manageme-

e the current regulatory 
e environment, (2) reducing the \ . 

to comprehensively 
contaminated industrial shop 

rovide a “snapshot” of common industry 
ent-contaminated&shoptowels and wipers. 

Because of the wide diversity of industry pract e multiplicity of factors involved, a 
\ 

‘i, 
coniprehen‘sive characte cessary for determining the 

I next steps in the Agency’s process for potentially reconsidering the regulatory status of industrial 
< * \  shop towels and wipers. 

The Current Regulatory Framework 
c 

In the simplest o 
r 40 CFR Part 261, 

*a& identified in 40 CFR Part261; su 
insubpart D solely because it exhibits 

entified insubpart C, unless the resultan 
dous waste identified in subpart 

is used in conjunction with a 
wiper is a hazardous waste when it, 
wiper must be manaied’as 6 

I 

However, because of 

< J 

te under RCRA if it is (1) listed 

waste that is listed ­
ristics of hazardous waste ‘ 

nger exhibits any charactefistic of 
L3(a)(2)). Therefore, when a listed 

shop towel, that shop towel or ’c 

,current Federal policy with 
respect to RCRA regulatory status of’solvent contaminated shop towels has been to defer 

,resolhtion of specific questions to the‘EPA Regipns and States. This policy was first articulated 
in,a January 23, 1991 letter fromSylvia K. Lowrance, Direc 

i 

i 

I 

I 
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R. Miller, Director of New J SH vision, where she stated: 

e that the"best course of action is to make a more comprehensive 
f [solvent-contaminated rags and wipers]. However,,given our 

competing high-priority projects, we cannot select a particular 
luation of this petition [Kimberley-Clark and Scott Paper]. In 

the meantimi; Regions and States continue to use the current case-by-case 
approach on this subject. 

' This policy was reaftinned in a February 14,1994 memorandum to the EPA Regional 
aste management diiectors fiom Michael Shapiro, Director, Office of Solid Was 

applications of wipers, we cannot at this time make any geqeric 
nts that all wipersare hazardous waste, or that all are not. A material that is a 

s by definition h;azardaus waste if it either 13 meets one of the listings in 40 
CFR Part 261, Subpart D, or 2) exhibits one or more ofthe characteristics'describedin 40 
CFR Part 261, Subpart e.Because there are no explicit listings for ''used wipers" in Part j *  

, 	 261, Subpart D, a wiper can only be defined as listed hazardous waste if the wiper either 
contains listed waste. or is otherwise mixed with hazardous waste. Whether, 
wiper contains listed hazardous waste, is mixed with hazar 
chardcteristic of  hazardous waste, or is not a waste at all, i 
factors; this is not a new policy. As a result, any determinations or 
regkding this diverseand vadable waste stream should be made by the re 
(Le., EPA Region or State) implementing the RCRA program for 
has been our longstanding policy. 

Most States have concluded that disposable wipers contaminated with a listed or 
ly h&dous\solvent should be managed ds a hazardous waste, while reusable 

shop towels that are industrially laundered need be managed as a hazardous 
specified conditions are met. These conditions p&arily require that the gene 
shipryent ofshop toFels to the industrial laundry contains no fiee liquids (asdefined by SW-846 

ethod 9095, Paint Filter Test ), and the ind&trial laundry be permitted by the local PQTW. A 
w States, such as Minnesota and Washingtori, go one step further ind require facilities to , 

from reusable shop towels in order to ensure that "no fiee liquid^'^ are transported ' 
so to ensure that industrial laundries meet the permit requirements of their local 1 

al laundries also urge their customers to remove solvents from the shop towels 
prior to being transported-off-site in order to meet DOT safety requirements and, in some cases, 
the permit requirements from the locd POTW. \ , 

For several 
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ist because very 
ain on the wiper. However, as described above, these wipers 

are reiulated as a h h d o u s  waste because they contain a listed h us sohent constituent. 
I 

part of regulatory refom’outreach \ 
, 

efforts, and from industry representati v o n  sense Initiative, has further == 

encouraged EPA to address this issue, and determine whether change 
< 
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Study Objectives ) i \ 

’ n e  objecti ct and analyze da& on the use 
.	management practices of solvent-
respond more e 

‘ 	 exist where the ‘ 1 ,  i 

risk to human hdalth and 
1 1policies on the use and manage 


determine whether the current 

towels and wipers should be 

necessary to m e r  undeistand and darify this issue. 


how the shop towel 

I 	 18-24 hours after usage 
whether any removal tec 
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all Study Fimrdings 

t 

*ccintaminatedshop towels appeared to be the primary basis for a facility being ' 


- classified as a SQG. 

-The amount of solvent used per month at sites visited was estimated by facili& 

towelhiper weight. 
.. 

Solvents used at these facilities included the following components: toluene, iso-
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pi hazardous waste upon-disc I 
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Other Findings From:This Effort 
6 
. -* 

Solvent removal 'technology2 . efficiencies vary significantly for different combinations of 
solvents-and shop towels/wipers. As stated above, some facilities VoIuntarily use solvent 
removal technologies, while in other cases, a few States require the use ofthe removal 
technology as a condition-forreusable solvent-contamiriated shop towels being exempt from 

' h d d o u s  waste regulation. Of the technologies investigated (both in a 1abdIatory setting and 
through the site visits): \ L 

0 	 Centrifugation is very efficient, with removal efficiencies-rang g from 47 percent to 87 
percent. 

< 

0 oval' efficiency for mechanical wringing ranged fiom approximately 13 
ercent to 30 percent for reusable shop tawels and disposable paper wipers when the 

ount of solvent applied was at 2 times the weight of the shop towehiper. The mean 
emoval efficiency for disposable cloth wipers ranged befieen 11-and 56 percent. me 4 

mean removal efficiency ranged from 7.5 to dmost 18percent at 0.5 times the weight of , 1 

the wip&7shop towel. 
i 


.. 
0 The mean hand wringing solvent removal efficiency range approximately 5 to 24 

~ percent fix reusable shop towebsand disposable paper wip theamount'of sol 
applied was 2 times the weight of the shop towel/wip&. The mean removal efficiency 
disposable cloth wipers ranged fiom a low of 1.6percent to a high of 68 percent at 2 
times the weight of the material. 

i 
a 
 The mean removal efficiency for screen bottom drums was only 4 percent for one 

I experiment (king acetone with multiple wiper types) ,and 28 percent for anotheq 
experiment (using VM&P Naphtha with a wiper distribution equivalent to the\first 

r '  I 

i 

.. 
- High volume air drying iswvery efficient, (provided there is a removal technology such as 

a carbon canister to collect the solvent vapors). I-
pers pass the Liquid Release Test even when considerable amounts of 
flisposable paper wipers were tested using a laboratoj protocol designed 

r-not liquids would be released when' subjected to the overbuiden pressures 
'of a landfill (SW-846Method 9096,the Li Release Test). The test results indicate that, at 
solventhiper ratios consistent witKmi lvent load andor the application of some removal 

(i solvent-contaminated wipers would QQJ be expected to release liquid under landfill­
s of compression. More specifically, *,. 
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All except one combination 
Test for a solvent 

Recommendations 

We believe policy chkges are possi 

support and validate 

I 

human health and the environment. 

technologies (i.e. hand,wringing or 
I drums) to further understand situations w 

containers? ", 

, 

. -

quantity of solvent and type of 
t 

3. Conducting experiments $0identify possible situations, if any, under which solvent-
contaminated shop towels and wip '' could still sei�-ignite.r )  

I ?  I 

e expect to complete these f 1998 and-tofollow-&at ." 
ion of prbposed policy and/or regulatory changes. -I 

Simildly, any,policy changes p $e to respond to the concerns of om 
* 

Ivarious stakeholders. These cdncerhs inchde: 



tx 
 1. Solvent-Gontami Tdweld andWipers 
Data Collection and Analysis 

U 

\ 
4 his report presents the res of a data gathering’ieffort &EPA to better understand the 

use arid management practices of solvent-eontaminated industrial shop towels and wipers utilized 
to support their business operations. At issue is whether the current reg 
for solvent-contaminated industrial shop toweldwipers is effective and s 

change, or whether this framework can be improved in terms of (1) protecting hum* health and 
the envirorrmenh (2) reducing the complexity of a generator’s decision-making process with . 
riespectto the management o f  these materials, and (3) fostering pollution prevention where 
appropiiate. 

The data gathering effort described in this report is not meant to comprehensively 
characterize industry use and managementprgctices �or solvent-contaqbted industrial shop 
towels and wipers. Rat&er,this effort is intende provide a ‘“snapshot’’ of common industry 
gjactices regarding theluse and management o contaminated shop tow& and wipers. 
Because of the d d e  diversity of industry practices and the.multiplicity of factors involved, a 

characterization wcjuld be cost-prohibitive and unnecessary �or determining 
ext steps in the Agency’s process for reconsideration of the regulatory statusof industrial 

The Current Regulato$Fra&ework 
J 

\ 
I 

In the simplest of terms, a solid waste is a hazardous waste under RCRA if it is (1) listed 
0CFR Part261, subpart D, (2) exhibits one or more ofthe characteristics of hazardous 

0 CFR P,art 261, subpart C, or (3) it is a mixture of a solid waste that is listed 
cause it exhibits one or more of the characteristi 
,unless the resultant mixture nu longer exhibit 
fied in subpart C. (See 40 CFR 261.3(a)(2)). 

tion with (Le., “mixed with”) a disposablewiper or reusable shop 
per is a hazardous waste when it no Jonger can be uged. As such, the 
must be managed as a hazardous waste. .. 


s issue, &e current Federal policy with 
RCKA regulatory status of solvent co d shop towels has been to defer 

the site-specific nature 
, 


of specific questions to the EFA Regions and States. This policy was first articulated 
23, 1991 letter from Sylvia K. Lowrance,iLkrector, Office of Solid Waste, to Lance 

R. Miller, Director of New Jersey’s Hazardous Waste Manageme Division, where she stated: 
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target date for the final evalu 
the meantime, Regions and 

This policy was reaffirmed 

cannot at  this time 

meets one ofthe listings in 40 

Whether or not a used 

chkacteristic oEhazardous waste, or i 

regarding this diverse and variable ;waste should be made by the regulatory agency 
@.e.,EPA Region or State) implementing the RCRA pyogram for a particular State, This ~ ~ 

\ has been our longstanding policy. 
P 

As'di'scussed later, most States h cluded that disposable %pen and rags ' 

, contaminated with a listed or characteri om solvent should be managed as a 
1 

hazardous waste, while remable shop towels that are indusbially laundered need not be mbaged 
as a hazardous waste so long as spe met., These coriditions primarily require \ 

that the generator ensures that the shi s to the industrial laundry' contains no 
free liquids (asdefined by SW-846 Filter Test )> anddtheindptrial lahdry 

"4 -
transported off-site in order 

c be permitted by the local POTW. A few States; sop and Washington, go one step 
further and require facilities to extract solvent op towels in order to ensure that 

' "no free liquids" are transported off-site, and I 

permit re,quirements of their local 
with facilities (generators) to towels prior to being 

For seved  years,.industry, particularly the dispos
' even petitioned EPA to address the isshe 1policy was over-regulating 

- the management of solvent co wipers. More specifically, concern has been , 
1 expressed that many times o amounts of solvent are applied to industrial wipers, and 6y 

1 ' the time the wiper is disposed of, little or,no risks to human healthand the environment should 
exist because very small or no amounts of solvent remain on the wiper. However, as described 
above, these wipers are regulated as a hazardous waste because they haire 6een mixed with a 



Y . 
‘sted or characteristically us sol i 

-
EPA has received on this issue as part-ofregulatory re Wach 

from industry representatives in the Printing Common Sense Initiative, has further 
encouraged EPA to address this issue. /’ 

\ Study Objectives 
-* 

The objectives of this study have,beento collect and analyze data on the use and 
gement ppctices of solvent-contaminated industria shop to vriipers in order to (1) +’ 

to the dispo‘sablewiper manufacturers’ 
management of solvent-contaminated disposable wipersdoes 

health and the environment, and (2) better understand the Imp1 
e use and mahagement of reusable shop towers. From thiseffort, EPA will 

hether the current regulatory framework for solvent-contaminated industrial shop ’# 

ers should be maintained or modieed, or whether additional data are still 
understand and clarify this issue. Specific questiohs addressed include: 

What are the usewd managementpractices of industries using solventTcon?aminated 
shop towels and wipers? - ! 

* 
\ 

Do instances or situations exist where the management of-solvent-confinated 
7 disposable wipers pose or does not pose an adverse risk to human health and the- ,  

environment? If so, to what extent? * 

L ) 

How have the States addressed the solvent-contaminated shop towel and wiqer issue? 
What conditions are required by the States for the management of these materials? Are 
these conditions effective? 

* 

qx How effective are solvent removal technologies currently usea by industry? Can these 
*.technologies support better environmental management of solvent-contaminated shop 

itoweIs ahd wipers by industry?
-.i 

CollectionAphroach .. 

‘ 
Data were collected primarily through site visits and laboratory experiments, 

plemenfed by data,provided by industry, previous studies, and discussions with State and 
As. Mote specifically, this involved the following steps: 

, 
We conducted preliminary site visits to identify data we would want to collect to 
understand the use and management practices of solvent-contaminated industrial shop , 
tow,els and/wipers. 

( 
- / 

- 1-3 
< 

Y 

I 
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, * We visited 17 sites and colle 

* 	 types k d  nunibe>pof shop toweldwipers used by the facility 
type of on-site management* '  t* 	 ' . 

\
* 

* 	 removal technologies use the shop towehiper 
f

&d estimated efficiency of that removal technolom. 
\ 

I 

i 	 We supplemented iridtktry site visit ollection efforts with labbratory experiments in 
afeas associated with: i 

L 

* I estimating the ekiciency ofiemovalxtdchno gies for different solventkhop towel 

i­

> 

" 

conducted by EPA in tlGs area. jj 





\ 

. 
Exhibit 2-1,: Summary of Site 

, Exhibit 2-2: Summary o f  Aut 
.i Exhibit2-3: SummaryofyS 

Intemet Analysis) \, 

Exhibit 2-6b: Low to Moderate Chroni 

Exhibit 2-6d: ‘Moderateto 

Exhibit 2-6e: ‘HighChronic Toxicity 


)’ 	 Exhibit 2-7: Ignitabilily.of Solvents 
Exhibit 2-8: VariabiUk o 
Exhibit 3-1: Percent C 

/ 

Exhibit 3-4: Results of Liquid Release Test 

Exhibit 4-27 Screen Bottom Dnun, Tow* 
Exhibit 5-1: H&d Wringing Removal E 

I 

I 

’ Times the Weight of the Wiperkhop 

Launderables & Disposables 

I 







h 

collected to better understand the use and management 
shop towels and Wipers. These data were 
arch of 1997, b well as through other so 
se of these data collection efforts is not to 

the types of solvent-removal technologies used by industry-

* autom,otive maintenance 
‘ 	 e shipmaintenance 

aerospace equipmerit manufactur 

of industrial applications of wipers use 
au tomobi l e&inGz~ngsector is also 

~ 

er operations-were examined at mote 

bile Manufacturers Association 
onal (SGIA), aconsultant 
ch and Development. 
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summarizes the 

1 

1 quantity generators 
ver, most facilities 

businesses ctassified as either co 

i 


I ' 

/ industqf(SGIA) survey of 5,000 r,espondentswas 15. ~ 
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h * Nonwoven wood pulp/synthetic 
i Paperwigers, and 

Recycled cloth‘(s-krts/sheets, etc.1 that are disposed of aqer usage. 

During the site visits, woven or launderable shop towels were found to be of the same 
composition (copon), but varied in size. Disposable wipers on the market vary in both 
composition(paper/wood, pulp/synthetic fiber blends and cottodsynthetic fiber blends) and size. 

e 	 Wiper usevaried widely at the sites visited, fiom a reported low of 40 wiperdmonth, to a 
reported high of 2000 wipershonth. 

i 

The SGIA survey of 5,OOO*respondentsfound llowing usage rates 
A‘ 33% use between 1 - 25 shop towel day (20 - 500 per month) / 

* 33% use between 26 and 50 shop toweldwipers per day (520-1000per month)% 
I A 33% use between 51 and 100 shop towels per day (1020- 2000 per month). 

An automobile manufacturing study found sidficant shog towel/wiper usage with*’ 
‘-ranges estimated from 150 and 1,832per day. 

vent extraction technologies observed or used included: 
A centrifuging 
A mecqanical wringing apd 
A using screen-bottom dnuns. , 

e Facilities used solvents and shop toweldwipers for degieasing and surface cleaning 
- operations. 

At the sites visited, plication of the solvent to the shop towevwiper occuned primarily 
through spraying, dipping or pumping. * /  

i 

Observed on-site storage/management practices for used wipers included closed container 
open containers, or no container at all (Le., stored on an open work’surface)).~ 

e Reported disposal practices for disposable wipers inc&ded, hazardous waste landfills, 
inkinerationat both municipal incinerators and hazardous waste incinerators, and municipal 

i waste landfills. -~ 

* .. The automobile manufacturing survey indicated that shop towels either have the solvent . 
removed prior to laundering or, in the case of disposable wipers are sent to a landfill. 

-

The FTA s w e y  reported most respondents using shop towels send them offsite to an 
industrial laundry. One member did report they send their disposable wipers offsite to be 
burned far en 

2-5 
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f Solvents Used * 

typeof solvent used in industrial applications represen& the most signific 
ntal regulation -- the other important varidbles being the am0 
number of wipers used periodically by the facility. Three inter-re1 

factors influence solvent usage: ifUnctionaluse, worker preference, ad new q d  better products 
marketed by solvent manufacturers. Solvents in the workplacelare used to clean e 
up small spills and other applications. There cippears to be a direct correlation 
of equipment requiringcleaning and the type of solvents required to ade 

ome equipment may need strong solvent constituents, other$ less so;Worker 
pears be a significant factor in type of solvent useage since they are the ones who 

must clean the equipment. They know first hand what produck work or fail to perform 
adequately. Similarly, solvent manufacturers are marketing new products in respontse to 

' concerns, including the need to better clean the eq$pment as well a~health and environme 
concern; i.e., reduction of volatile organic compound'emissions. 

. In order to better understand the types of solvents used in the workplace, an analysis of 
MSDSs for solvents most likely to be used in conjunction with-shop towels and wipers was 
conducted through the use of the Internet. As part of this exercise, we identified the MSDSs for ' 

solvents used in the target indusves (printers, automobile manufacturers, auto body repair and 
shops, furniture manufacturers, aircrai? manufacturers, etc.) Most, if not all, of these 

cilities identified a task (blanket was&, stripper, etc.) for which the solvent was intended, and ­
ks a determination was made as to whether there appeared a strong likelihood that-

' the solvents were being used in conjunction with shop towels and wipers. 

Exhib5t 2-3 summarizes the results of angyzing the MSDS solvent chemicals fiom 78 
faciliti'es found ihrough the Internet search: (Appendix Cprovides the detailed data used,to 
generate Exhibit 2-3 and other related exhibits.) Thes6 data are presented by industry, by type of 
task withi&the industry, and by hazardous ation. Solvents c a  be classified h a 

azardouswaste 'because they pose an igni city risk, or both an ignitabiliw and 
each of thesedassifications, such as ignitable-only, the solvent chemicals 

fomd in each MSDS' were further analyzed to determine whether they would be classified as a ,
listed hazardotk waste, characteristically hazardous waste, combinations of both, or non­

c 

' 1 .

A s  seen, mest of the MSDSs contained chemicals that would be classified as el@er r 

acteristicailyhazardous (ignitable-only), or complex chemical mixtures tlpt were both toxic 
ly, not one MSDS contained chemicals that would classi@ the material 
cause of ignitabiliw; Le., acetone, xylene, etc. 

. 
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i 

industry, facilities 
and furnituke manufacturers perfohn g operations dominated the use of 

I* 	 ignitable-only chemicals. Similarly, er of furn'iturerepair facilities conducting paint 
removal operations were found to use MSDSs contai&ng comple solvent blends, with 
chemicals that are either toxic, ignitabl ties in this data search used 
MSDSs with non-hazardous chemical blen

I 

Exhibit 2-4 displays h e  results of by the number of chemicals 
foqnd in each solvent, the number of facilities-using solvent blinds with this number of I 

~ - chemicals, and the average number of hazardous' materi 
majority (57%) of facilities used relatively 

1- This finding is consistent withtheobs 
V , f L 

'i Exhibit 2-5 summarizesthe fic chemicals appeared in the\MSDSs , 
found tlyough the Internet search, and azardous waste clasification. As seen, 

.\ toluene, methykene chloride, mineral spirits, m petrdeum distillate/naphtha/solvent7 .-
acetone and isopropyl alcohol appeare ,with these chemic@ containing less than ,
teh percent of the Iisted solvents, ther ing classified M,a hazardow waste 
because they are chmcteristicaIly hazardous (ignitable). Dataprovided from a printing sector -
survey of 5,060fqcilities found similar results with'MSDSscon&ng'MEK (is%),acetone 
(27%), xylene (19.5%), toluene (20%) and mineral spirits (25%)). 

\ 

I\ 

, I '  
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nal compundsToun
d risk to human‘health 
,carcinogenicity and e 

- . 
i 

search and ftom the MSDSs provided by 
were evaluated for toxicity by researching the available test, epidemiological and 

ive jlssessment of the chronic toxicity was made for this analysis. 
en for solvent constituents by (1) 

lable literature on 
low, medium OLhigh 

used to aSsess each of 
chemic& and the concern values associated 

icals that edbi ted  very slight 
on animals. For example, chronic 
no way life debilitating or life­
rted to cause dermal irritation, or 

water/may be reported to b 

Moderate Concern: Any chemical that affects major organs of the body, but whos 
effects are reversib1e.h nature, was assigned a moderate concern value. For ex 

le, exposureto the compound may cause liver damage. 1 

carcinogenby the Integrated Risk Information System (IRIS), the National Toxicology -, 
Program (NTP), or the Internation@Agency of Research 011Ckcer (IARC) was assigne 

5Aspart ofthis analysis, carcinogenicity effects were also evaluated by researching .. 



i 

gh concern. If the sub 

’_ irreversible damage to’the 
high risk to h u n k s  and w 

each chemical Sjithina particul 
ciicinogenic effects: In somecase 

- might have a low or me 

‘:Not Classifiable” refers to testing not h 

Similarly, this analysis 

mtogen; or causes 
hemical is undeniably of 

ntal carcinogen, CquivocaL 

,chemicals found on the 

ce-versa. Similarly, 

lends of chemicals ‘ 
which are more commonly found,in ind =,Ahis risk ranking may uderestimate &e 
“real w d r l r  risks of solv 

. 	 concern level (H, M, or L) is supported by a brief 
Where applicable, this reasoning includes the so 

wax). These compounds are included in i 

vaticin power, such as altering the volatility 
er; or to provide abra&e action. While 

VM&P napht.ba,?xyledes, an 
be ignitable. Stated differe 

I 
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! A & - Carcinorrenicity 
64742-94-5 

75-694 
Low 

Not Classifiable* 
$ -I 

67-64-1 Not Classifiable* 
75-28-5 Low 
74-98-6 Low 

7727-37-9 Low 
Medium Aliphatic Naphtha 64742-E-7 Low 

' FropyIene Dichloride 563-54-2 . Not Classifiable: -
78-93-3 Not Classifiable* 

13463-67-7 Not'Classifiable* ' 

10-82-9 Low 
r 57-63-0 Not-Classifiable* 

142-82-5 Not Classifiable*
\ 

1847-55-8 Low 
78-83-1 Low 

Silicon Dioxide , 7631-86-9 ' High (quam); Low (others) 
' 71-36-3 Not Classifiable* 

8032-32-4 Low 
471-34-1 Low z 

123-86-4 Not Classifiable* 
1ooA1-4 Low 

1330-20-7 Not Classifiable* 
108-3 8-3 Not Classifiable* 

684 12-5- Low . 3 
97-85-8 Low 

8052-4 1-3 Low 
64742-06-9 Low 
8002-05-9 Low 

26027-38-3 Low 
64742-95-6 Low 

133 1-22-2 Low 
8042-47-5 * Not Classifiable* 
7664-38-2 Low 

Aliphatic Naphtha 
W o r n  DPM 

64742-89-8 
34590-94-8 

~ Low 
Low 

Ethylene Glycol 107-2 1- I Not Classifiable* 
i 1,2,344-Tetrahydro~hthalene . 119-64-2 r Low 


108-90-7 Low 

l,l,t-Ttichlo~l,2,2-~uoroethane - 76-13-1 Low 


I , 
1,1;2-Trichloroethane \ 

60-29-71 
High

Not Established 
108-10-1 . Not Established -
108-39-4 High 
106-44-5 High 

1319-77-3 a- Not Established 
110-86-1 Not Established 

2-15 . 
\ 

t 

c 
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oroethane 71-55-6 
I 

clasdifiable as to human carcinogenicity 
1, 

Exhibit 2-6e 
HighChronicToxicity , , 
cA& 

71-43-2 

I 127-18-4 
7664-41-7 , 

67-56-1 
75-09-2 ~ ­
75-56-9 

108-95-2 
25 154-52-3 

anolamine PRG I 	 78-96-6 
96-29-7 

9004-70-0 
7775-1 1-3 

oxypropyl Celltllose ~ 9004-64-2 
Hy@ocarbon Propellant 68476-86-8 
Propylene Glycol monomethyl 108%55-5 

ether acetate 
a4-Isopropenyl-1: 
Methy1-Cyclohexane 536-59-4 

* Denotes: Not classifiableas to human carcinogenicity 

<“.r 

, \ 

-
L 

Carcinogenic& 
High
High 

Not established 
Not established’ 

High 
High 

Not Classifiable* 
Not established 
Not established 


High 

Not established 


High

Not established (/- , 

Notestablished 
Not esbblished 

Not established 
I 


J I 

, c 
L \ 

I 

i 

1‘2-17 
I 

1 c 



, 


- ,  1, , 

4 

, 
I A,solid waste exhibits &e charact: 

[...I It is a liquid, o r &an in aqueous coho1 by volume, a d  it has' I 

a flash point 60°C (140"F),as dete by apensky-MartensClosed Cup Tester, using the 
test method specified in ASTM Standard D-93-79 or D-93-80, or a Setaflash Closed Cup Tester, 
using the test method specifie d D-3278-78, or as determined by an equivafent 

1 

f J test method approved by the A ea the procedmes set forth in Sections 260.20 and 
260.21. ( 40 CFR 261.21) I 

i 
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st States appear to address 
solvent-contaminated shop 

. \  

2.3 How Much Solvent Is PI*aced opToweWiper? 
\ > 

Exhibit 2-8 summarizes data c@llectedfrom ;he s ik  *vi regarding the k o u n t  of5olvent 
' placed on industrid 'shop towels and se amornu were calculated by first weighing . 

and measuring the dry shop toweVwi after solvent was applied by the worker to 
' 	 shop toweVwiper to d&ve a ration o ght. As seen, there is wide I 

variability in the amountof solvent s a d  &pen. Some ofthe facilities 
visited place relatively small amo&ts of solvent on the shop towe i; 0.1 to 1 wet to dry 
weight ratio, while others had b times the solvent ight ratio. One facility 

llected fiom an automobile 
manbfiicturing sect0 0.3 to 1 to 1.95 to1 per 

wiper was used per vehic 

~ Two findings emerge 
h as w i h  some industries, The printing: 
en 2 to 1 and 3 to 1. The auto body 

Chapter 5 when we discuss solvent-removal efficiencies.) , ,  
'7 1 

, 

1 

. 

\ ( 

2.4 How Many Wipers A Used Periodically by a Facility? 
i 

i i  I 
/ 

Another impmant 
' / 

c 


i 

i 

I 







% 

d+ 

i 

\ 

% I  

discusses the results of additional data collected duringthe site visits and 
gh laboratory experiments associated Gth solvent-contaminated disposableI 

f 

i 

sis put forward by the disposable wiper manufacturing industry is that 
e small amountsof solvent onsdisposable wipers, and by the time the wiper 
solvent, if any, rem^ on the &per. To test and understand this 

hypothesis better, we eval&ted.the followhg demographic issues: 
7 

What types of solvents do industries use in conjunction with shop towels/Mpers? Are 
hese solvents listed hazardous wastes, characteristically hazardous wastes; or 
combinations of both? 

I 

chemicals appear to be used most often in solvents? How many chemicals appear to 
und on a Material Safety Data Sheet (MSDS)? 

< 

do we know about the potential risks for these chemicals? To what exte 
tial health hazard or safety hazard? 

i 

e variability in the amount of solvent placed on industrid shop towels/wipers? 
nds exist by industry or facility? 

variability in the number of shop toweldwipers used daily or monwy at 
ited or fiom data provided by industrj? 

\ 
. I  

Solvents repbrted to be used included: toluene, isu-propyl-alcohol, methyi ethyl ketone, 
methanol, methyl iqo-butyl ketone, ethyl acetate, acetaldehyae, acetone, diacetone ‘ 

- alcohol, n-butyl alcohol, propyl acetate, ethanol, and n-propyl alcohol. As used, these 
solvents areboth listed hazardous wastes, and characteristically hazardous. 

s in solvent blends differs by industry, but certainly includes 
etroleum naphtha, methyl ethyl ketone, acetone, xylene, toluene, mineral spirits, ethyl 

alcohol, and n-propyl alcohol. Most MSDSs list more than one component. 

The solvent components investigated run the gamut fiom low to high ‘toxicity and 
the majority are classified as “low toxicity”. ... 

2 
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of wi&n used varieci from 40 to 5500 wipers per mo 
1 % 


sed the foilowing 

To what extent does evaporation impact 

I 
I 

G 
 ’ 

0 How much solve wiper before it fails the “No Free-
Li&ids7’and/or 

Sections 3.1-3.3 answer thes 

contaminated wipe&, datameasurements we 

contaminated wipers at the be 

the sites stored their“spent” wipers on she1 

“spent’ qpers  in closed co 

measurements taken )forth 

As seen in Exhibits 371 akd 
sites, from 40to 100 percent. Facto 

+ 	 solvent applied; Le., high 
site, (TG2-1/1) high ev 

‘ and wiper absorptivity. 

-’ I the wipers using the Paint Filter Te 
, I  , PhysicaUChemicai Methods, SW-8 

‘ ‘ 1 of solvents were placed in conical p 
weight to wiper weighiw 

i <  

on occurs on solvent-

. .  * 

ent blend used; i.e., 

ratio of solvent 



\ 

pers varies dramaticall e ””iper/shop towebtype to an0 
e weight of the wiper for the reu pers to 5.5 times the weight of the wiper for the. 

rptive disposable product‘tested), and‘there appears to be little, if any,difference 
The implications of these data are that wipers used with solvents at 

ratios well withiii the range seen in industrial practice may contain fie 
liquid, and that apRreciable amounts of solvent may accumulate in the bottom af storage 

1 . 

3.2 Hdw +MuchSolvent Can A Disposable Wiper Hold Before Failing the Liquids Release 
(( - Test? 

sted by SW-846 Method 9096, the Liquid 
p e d  to evaluate whether or not liqui 

subjected tb the overburden pressures of a landfill. In thi 
~ated with a h o amount of solvent is placed between two 

ns, with a piston ”on one side and filter paper on the other side. 
release of solvent to the filter paper is 
of potential release wder landfill co 

Disposable &wipers were not tested with Method 9096 because all of the other experimknts ­
th these materials had yielded results so variable (varying %th the method and material of‘ 

ction), that this method of testing was not exgcted to yield results that would 
/. ­

\ 

Wiper samples were tested atfasolvent burden equivalent to 50% of the weight of the ~ 

this concentration, the sample was retested at a solvent burden 
‘of the wiper. If liquid was not released, the sample was reteste 

per weight. All tests were run in duplicate. The 
in complete agreement. Exhibit 3-4 presents the results\of these 

-
.’.. 

\ 
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it 3­
ge in Amount of Solvent Remaining on Diposabre Wipers 

i (18-24 Hours after Use) (Closed Container) 

. 
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Asshowninthis 
the possible application 
landfill-like conditions. In fact, most 
substantial amount(10 

1 	 Release Test. However, 
landfill or rainfall that c 

with mhhnal solvent load andor 
not appear to release liquid under ' 
d djsposable wiperscan usually hold a 

100%tests and all of the 
50% tests, Kimwipes passed all ofthe lOO%"testsand the 

, I 50% and 100% tests. 

3.3 The Effects of Percdlation in Clos 

gallon steel cans with 

Wiper types were separated by barriers made of stiff duminum hardware cloth. Experiments 
were conducted using VMkP Naphtha, MEK, and Acetone. Only one solvent was tested pere.
Wipers wer; reweighed approximately 18-24 hours after they were ked into the drum, 
in order from top to bottom of the pile. The resulting data were ex'amined.' L 


gradient of wiper weight (due to solvent mi 
\ 

-	 depictionof the weight &ad d Exhibit 3-6 provides a g?aphic'al ' I. Exhibit 3-5 presents a s bottom of the pile for one e 
" "  (Workhorse) with multiple solvents. As evidenced by 'the "% difference" this e k b i t ,  

the-weight gradient seen is both significant and dramatic, with wiper weight gains at thebottom 
of the pile ranging from90% to 158%. It is: ,in 0;lsiderablY nmre dramatic that the gradient * 

\ I seen in the screen-b&m d;Wnexperiments. be attributable td the fact thanfie-wipers 
. in the bottom,of the dosed-container experimknts were soaking up the solvent that we saw as 
residual solvent in the bottom of the screen$ottom dnun exprimen&. Data for other wiperI 

types are presented in Appendix E. I ) 

- I 1  

-, 
I 
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least two instances we 
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I 4. Sotvent-Contaminated Reusable Shop Towels * I 

-
/ 

This chapter-discussesthe results of additional data collected associated with reusable 
els. Included in the discussion are the results of data collected during the site visits, data 
throagh laboratory experiments, and data obtained from industry sources. Questions 

, 
What are the major conditiondrequirements for the regulation of reusable shop towels by 
the States? / i 

i 


0 What guidance do industrial laundries provide their customers? / 

i 

\ 

What is the absorptive capacity of reusable shop towels before failing the Paint Filter Test 

I e To what extent do solvent-contaminated industrial shop towels percolate fromtop to 
bottom in a container? , 

I 

1I 4.1 Summaq of Selected State Programs Associated with Solvent-Contaminated Shopsandwipers ~ , - .  

‘ I 

Appendix F summarizes the policies or-regulationsfor a sample of selected Stat 
ams associated with solvent-contaminated shop towels and wipers. This summary suggests 

d llowing concerning Stategrograms: 

,. i programs appear to issue policy guidance rather t h h  promulgate State rules 1 

Most states appear to have provided reysable shop towels with-a conditional exemption 
from the hazardous waste rules rather than a conditional exclusion from the definition of 
solid waste.’ , 

I 

-7 

I ’ 

1 -contaminated shop towels ers are ‘‘spent materials” when they have 
useful function. Under RC materials” are ckfhd as material ‘ .  

-has been used and as a result nation can no longer serve the purpose for which it was 
praduced without processing FR 261.l(b) (2)(ii)( 1)). Similarly spent materials be&g 
reclaimed are defihed as solid wastes. 

4-1 , 
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, 
Almost all States regulate disposable wipers as hazardous wastes. \ ,  

L 

-
1 \ L 

1 


, 
Almost all States regulate disposable wipers as hazardous wastes. \ ,  

L 

0 Specific requirements (conditions) vary among the States, but most have two common 
- Ithemes: 

I 

(1) "no free liquids'"' in shop towels-leavingfacility (as confirmed by Paint Filter , 

Test) 

(2) facilities using solvent-contaminated reusable shop towels should send their 

materials to an industrial laundry that has ocal pretreament Permit to discharge 

their waste waters to a POTW. 


a Other characteristics foundh several states were the requirement to manage these 
I 

'materials as hazardous wastes until sent site (i.e-,*closedcontainers, specific labeling). 
i 

-\ 

a ' Only two States were found to require s contaminated W i  out. 
IThese State$, Minnesota and Washington, did so becake of piroblems POTWs were 

having with their industrial 1 es and also because of p e ~ t i a ltransportation 
problems with ignitable 

i , , 

a 	 O@y one S&e, Masgachusetts, appears to have created a level playing field between 
reusables and disposables. In effect, if either aPisposable Wiper or reusable shop towel . ' ­' , . \passes the pa$ filter test, then the sho 1SlWiPersreceive a conciltmnal exemption ­
from the hazardous waste regulation. 

f 

' 4.2 Industrial Laundry Guidance for Reus \ 

The'Uniform & Textile Service Asso 
laundries, has issued guidance to both indudrial laundries and their customers to use in managing 
solvent-contaminated reusable shop towels! Thisguidance, whether directed to industrial 
laundries or their customers, focuses on el g free,liquids'fiom textiles (shop towels) Prior 
to transportation and laundering. The ge ities for the textile company include: ' 

Implementing all-appropriate work practices and procedures to eliminate the 
fransportation of textiles bearing fiee liquid back to the textile rental company, 



- -  

\ 

e, 


0 ‘  plying with all applicable E om and other applicable 
eral, state and local regulations” . 

The general responsibilities of the customer include: 
~ \ - ‘ 

W Using a collection system or other process to remove any fiee liquids fiom the textile ,
I , 

I I 

Placing the soiled textile holder outsidelof a collection system prior to transporting it to 
the textile rental company if the soiled textile does not bear any freelliquid 

I 
I 

1imilarly, the UTSA guidance pays special attention to the potential effects of solvent 
ercolation’fiomthe top to the bottom of the collection system. They state: I 

aled textiles thqt do not bearpee:liquid muy, whenplaced in soiled textile holder, 
accumulatep e e  liquid asgra@ty&lls liquidpom soiled textiles at the top of the soiled 

8 	 textile holde? onto soiled textiles atthe bbttom of the soiled textile ho 
determines thatpee liquid is accumulating on soiled textiles in a so 
customer‘mustplace the textiles bearingp e e  liquid into a collectionsystem until the , 
textiles no longer bearpee liquid” 

en do Solvent-Contaminated Shop Towels and Wipers Fail the “No Free 
, 

, I 

I 

‘ 
As seen above,) most State progrank provide generators a conditional exemption horn the 

<definition of hazardoui waste if their reusable shop towels contain “no fiee liquids’*when sent , 

off-site to an industrial laundry. Inorder to better understand what this condition meant’in 
terms, expegments were conducted in the laboratory to measure the maxim& 

orptivity of the wipers using the Paint Filter Test (Method 9095, Test MethodxJor Evaluating 
te, PhysicaUChemical Methods, S W-846). In this test, towels contaminatFd with 

I measured weights of solvents were placed in conical paint filters, suspended in ring stands. The 
weight to towel weight was increased incrementally until solvent began to >drip 

‘fromthe towel in less thar;5 mutes ,  the pos t  ,of failure and termination of the test. -- ! 

Exhibit 4-2 presents the results of these evaluation The implications of these data are 
that towels usedwith solvents atsolventhwei weight rati well within the range seen in 

’ industrial practice may contain ,freeliquid, and that apprekiab’le amounts of solvent may 
accumulate in the bottom of storage containers or beneath laundry bags. -, 

I i 

Y -

! 

I . 
b31bid,page 2. 
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< 4.4 Effects of Percolation 1 - i 


i 


P 

,hother iinportant factor to understand with respect to meeting the “110 fke  liq@ds”
7 


condition required by many Sate policies (and UTSA guidance) is the extent percolation could 
’ occur fiom solvent in shop towels gravikting from the top to the bottom of containers. Stated 

differently, to what extent does &e weight of solvent in contaminated shop towels put pressure 

on the _shoptowels below to release free liquids? To understand this phenomenon better, samples I 


of solvent-contaminated shop towels were taken at 2 sites to measure the difference in shop 

towel weights between the top andbottom of containers. Average weights 

then’aided an6 divided to derive an average for the top and bottom of the co 


I . 


Site Avg. Weight (g) Avg. Weight (g) % Diff. 
[Top) (Bottom) 

1 27.5 , 37.7 37.1 
2 - 19:O 24.6 29.5 

t 
1 


i
‘theabove table, there is consideqable difference in $e amount of soIve 
between the top and bpttom of the containers at the 2 sites, 37 and 29.5 percent, respectively., I 

i, 

refore, percolation is considerable, and can result in “free liquids” if sufficient amounts of ’ 


placed on individual shop towels. I - . 

I ‘  
c
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s that the amount of solvent put on each wiper is relatively 
rm and does not vary significantly from one to the next. 
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4.5 Conelusionis 
< ’ 

above, the following observations can be made:- ­

p towels fail the Paint Filter Test (PFT) when solxnt is applied at an amount that 
thedry weight of the shop towel. 

.M-my facilities (see results of site ,visits and extrapolate to industry at large) 
uhts close to or exceeding the PFT threshold. 

.r 3 ­

* I Percolation only exacerbates the potential number of situations where free liquids 
1	 . an accumulate in the bottom of containers if Wringing does not occur. I 

z 
‘ \ 

/ 

3. Our site visifs observed only 1 facility outside of Minnesota using any type of solvent removal 
\ -

system. 1 

* 	 Facilities we visited using saturated shop towels did not wring kern out. (0 
facility used a screen bokom drum.) I 

\ 

i 4.Without wringing out the shop towel, fadilities using large amounts of solvent on their shop 
towel WilffaiI the Paint Filter Test for “no free liquids” and be iriconsistent with State rules and 
policies. {Alsonote that a previous study conducted by EPA found similar problems ~ 6 t hsolvent-
contaminated shop towels and wipe&: 

r 

2 

i 

+ 
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‘, 5., Solvent-Removal Technology Effectiveness 
f 

I 
\. 

I ­

5.0 Introduction 
I \ 

/. This chapter addressesthieffectiveness of several currently available techniques and 
technologies for reinoying solvents from shop towels and wipers.. Solvent removal techhologi 

a means for users of reusable shop towels to meet the “no free liquids” test required by 2 

tates as a condition from hazardous waste regulation. These data also provide useful 
information that can be used if the Agency intends to propose modifications to the current 

‘ rFgblatory qhework.‘ 
.d\ ’ \ 

) 

The following solvent removal technologies were evaluated, either during o 
or during the laboratory phase of this effort. 

handwringing I 

* 	 mechanical wringing 
icodtrolled air drying 

iscreen-bottom h s 
1 high-speed centrihgation (data generated during one site visit and submitted by an I 

i a1 source (see Appendix G). t 

Sjmifarly, the following solvents were used jn  conducting experiments: methy1,ethyi 
ketone (MEK), VM&P Naphtha, aceGne, iso-prop;l alcohol, *d methylene chloride. 
These solvents were used-because they provided a range of volatility and toxicity. Three types of 
disposable papex wipers, and 1 type of reusable shop towel were used to conduct the 
experiments. Disposable cloth wipers were $so used to conduct the experiments. The three types 

sqble wipers chosen are used frequently by industry. They were Kimwipes, Kirntexwd 
rse, Each of these varied in weight, size ‘hd  thickness, withKimwipes being very light in 

weight (2.8 grams), measuring 15 x 17 inch&. and compafable to tissue paper, while at the other 
. end, the Workhorse wiper weighed 10.48@s but was smaller (and therefore \thicker) in size,* 

12.25 x 12.25 inches. 
\ 

q e  ‘launderableshop towels used forthe experiment weighed.25 grams and measured 14 
1 

ches, The’disposable cloth wipers, conversely, differed from one another in weight, 
ess and surface area. 

& 

\ 
7 

r Hand wringing experiments were conducted at solvent concentrations of 0.5 (OSX),and 
2 (2x1times the weight af the wiper or shop towel. These solvent concentrations were selected 
as being representative of the solvent usage in industry, based on data collected during site visit 
Shop towels and wipers were weighed before wringing;twisted by hand 0 more Sohent 

,
\ 
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appeared to !besqueezed out, and then \ 

( l

wiper/solvent combhat i3  using MEK, YM&P Naphtha and acetone. Three measurements were 
made for each wiperholvent combfiation_usingiso-propyl alcohol, methylene {chlorideand a 3- " ­

1 " .part solvent mixture. of solvent removed was calculated by difference, and the , 
removal efficiency was 'I as follows: 1 I_ 

' "  
- removal efficiency = (wt of wlyenirem of solvent added) x 100 ' 

( 
) 

Exhibits 5-1 an&5-2 present summaries 
disposable paper and' launderable vhpers at one-haif and two times the weight of the wiper or , 

reusable shcp towel; As seen: 
' > , ,  

i 

m'ngingsemoval efficiencies vary between wiper types 
yielding the lowest extraction 'efficiencies 

I 
\ . 

0 the mean removal efficiencies are greater ;hen more solvent is on the wiber -- bat' not , 

/ < - that much greater ,' -, 

0 I methylene chloride (CH2 s with all wiper \ 

i types than did the other s the fact,that methylene 
chloride is significantly s tested, and was evaporating 

\ off of the wipers fast enough taken inthe experiments, thus -

reducing the difference in I 

The implication's of the 
As seen, for small amounts of solvent on a disposable wiper (0.5 times'the weight of the 
paterial), less than 10percent of the solvent, on average, j's removed. For iarger am0 
solvent; i.e., two times the weight of wiper/shop towel, ~ ~ m o v a lefficiencies for d 
wipers increase only slightly for som actually decrease for the W~rkhOrse.Overa14 the 

\ -mean removal efficiency forcdisposables tested at two times the weight of the wiperlshop towel ' 
varied from a low of 4.6 percent for the Workhorse wiper product toa  high of approximately 24 

, percent for Kimwipes. 
1 L
-

Orie important factor nfluencing the hand wringing removal eff& - person performing the expgri ~f the laboratory, three people were inviive 
stren@s- Similarly, we did not 
e iTldividual* a result7 a '"~onger'' 

towel, and 11.3 percent , 
c 

\ 

6 
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(0.5 Times the Weight 

Hand Wringing Removal Efficiencies 
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5.2 Mechanical 
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’ > 

mechanical wringing expefiments were conducted using a mangle-type mechanical 
chased fiom Lab Safety Supply) at solvent concentrations of 0.5 and 2 times the 
wiper. The removal efficiency was calculated using the same process as that used , 

g experiments. Wipers were weighed, passed once through the meckpnical 
again after wringing. Five measurements were made for each disposable 

paper and lauriderable cloth wipedsolvent combination. Three measurements were 
disposable cloth wipers for each wiper/soIvent combination because 6f the limited 

‘disposable cloth wipers. The disposable cloth wipers were selected randomly for testing. The 
1 weight ofsolvent removed was calcdated by difference, and calculated using the same formula 

z b

that used for hand wringing. 
\ I -

Exhibits 5-5 and 5-6 present a summary of the removal efficiencies calculated for 
disposable paper and launderable wipers at 0.5 and 2 times the weight of the shop towethiper, 
respectively. Exhibit 5-7 also presents a graphical depiction of the removal effidiencies at 2 
times the weight of the shop towellwiper. These exhibits demonstrate clearly that: 1 

mechanical wringing solvent-removal efficiencies-varybetween disposable paper wipers 
and launderagle shop towels, sometimes significantly. 1 

i 

- *  of the disposable paper wipers tested, Kimwipes and Kimtex behave similarly 
-with respect to mechanical wringing removal efficiency, with consistently less 

solvent extracted fiom the Workhorse brand. i 

I 

* 	 there is less difference in mean solvent-removal efficiencies between the 
different solvents tested, except for me~ylenechloride (CH2C12). 

the mean removal efficiencies are greater when more solvent is on the wiper, 
approximately 13%to 30% at a solvent weight equivalent to twice the wiper weight, 
approximately 7.5% to 19% at a solvent weight equivalent to half the wiper weight, and 

\ . -
the variability between meburements decreases as the amount of solvent on the wipq 
increases. 

r 

’\ Exhibits-8 present echanical wringing extraction efficiencies measured on 
isposgable cloth wipers at lvent weight equivalent to twice the %per weight. It is more 
ifficult t6  make sUmniary judgements about these experiments because the variability in 

removal efficiency &tween !fabric-type$is so large. However: for the experiment co 
times the weight of the disposable cloth wiper, the solvent-removd efficiency range 
to 55.8 percent, or well within (and many times gre an) the range of removal effi&wies 1 

for reusable shop towels and disposable paper. Sol val efficiencydata generated at 0.5 i , 
es the weight of the disposable cloth wiper are similar to the results of the launzderables and 
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' 5.3 Centrifugation - i 
\ i 

Centrifilgation removal efEc were generated during a site visit to a pAnting 
facility. Additional centrifugation d vided by a flex0 printer that was obsemd during 
OUT-scoping study. These later daQ are provided 

I . 
Exhibits 5-9 &d 5 

experiments (see trip report WG-1, Appendix A). At this facility, shop towels were weighed i 

immediately before and &er c iliiy uses the centrifugation unit to extrakt 
' solvents from shop rags prior average ShkP tcwel weights, we 

calculated removal efficienci Note in Exhibit 5-9 that the shop towel weidt 
after centrifuging actually incre j believe thisphenomena results tiom 

' shop towels pickingap solv g the centrifuging process. 

Data provided'by JohnRoberts estimated a removal efficiency of 87%. Differences in the 
two experiments may be due to wiper characte ics (the base weight ,suggeststhat the wipers are 
extremely different), and the fact that one data (WG1-1) is based on rags that included ink 

I 

contaminants and the other set i's based on ragsthat were contaminated with solvent only. 
(Concern also was expressed by the centrihge operator at the site visit that suggested the 

i 


,centfifuge was not operating efficiently--- bwed on previous remokal efficiency data generated.)
i i 
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m -4 Air Drying 

f the efficitncy of high-volume air drying as a removal technology‘ is 
sumes that the technology is or will become available to capture the , 

cted solvent on a charcoal filter or other device. Otherwise, airdrying is a clear-cut sowce 
f fugitive emissions, and not appropriate �oruse as a removal technology. Given the 

assumption that the technology may be relevant under certain scenarios, evaluation of air drying
I 

ilizing the disposable cloth wipers lefi over from the hand- and mechanical-
/ ’ 

\ 

Wipers were left in the back of the lab hood, and re-weighed at the end ofthe d 
not spread out, rather, they were piled haphazardly. q e  hoods have high velocity ” 

ort, and no effort was made to control temperature, air flow, or wiper exposure, The i­

weight of solvent removed was calculated by difference, using the weiats & w e d  after 
wriiiging as the startingweight. $ f i eremoval efficiency was calculated 

< ,  
removal efficiency = (wt of solvent removedlwt of solvent at start) X 1’00 

-
’ 

t , vvt of solvent removed =wt after wringing - wt after airdrying 
1 wt of solvent at start = wt after wringing - base wt of wiper. 

I 
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,
5.5 Screen-Bottpm Drums ' -, 

\ , '\ 

Caboratmy exlperiments in bottom container conducted to both understand 
the rernoval<efficienciesof this tec and also to under the effects of percolation ii 
solvent-contaminated shop towels and Wipers. uring the 1aborAory phase ofthe project, 

J 

screen-bottom drums were constructed fkom 30-gallon steel dnuns and stiff aluminumhardware 
Y 

I cloth, using the drum observed duri visits as a model. 'The hardwk cloth was cut and 
formed into a'raised floor inside the a level equivalent to about 50% of the drum 

> ,volume. 
I 

-

An experiment designed to efficiency of the screen-bottom drum as a 
removal technology, and to understand the effects of percolation, was conducted by packing ., 
dnuns with wipers contaminated withanamount of solvent equivalent to twice the weight of the 
wiper. To maximize the numhr of wipersthat could *& tested;more than one wiper typewas 

3 packed in-adrum.Wiper types were separated by barriers made of stiff aluminum hardware 
cloth. Experiments ,wereconducted using VM&P Naphtha and Acetone, two commonly dsed 
solvents of widely differing volatility chemical hctionality. Only one solvent was tested 
per drum. Wipers were reweighed ap mately 24 hours after they were packed into the dnun, 

\

in order from top to bottom of the pile. The resulting data were examined for-any apparent 
gradient of Gper weight (due to solvent migration). The volume of residual solvent below the 

r screen bottom was weighed. I 
J 

Exhibit 5- 12 presents a summary of the data �or one,wiper type (Kimtex) in a single 
experiment (Acetone), &d Exhibit 5-1 3,provides.a graph& depiction of the weight gradient 
from the top to bottom of the pile for thisone wiper type in this experiment, The weight gradient- . 
%eenin this experiment p d  other,sc bottom drum expeArnents ficant (the line 
described by the data points has an asing slope and a regressio 
that there is a linear increase in wiper weight as yob proceed down through the pile). 

The results of the experiments for the othkr shop towellwiper e e s  in conjunction with 
acetone are presented in Exhibit 5-14. Again, simhar trends in the amount of Solvent on these I 

shop towels/wipers increases &om top to botto bit 5-1 5 presents similar results for all 
wiper types in conjunction with the VM& 

-.,' 

From these exptkhents, approx 100 ml of acetone 
screen-bottom'for the eqperiment usi ' S k e  we knowhow much acetone in total was 

' added to the wipersin this experime 11, _a removal efficiency of 4%Was calculated for 
this experiment. Using the same M&P Naphtha ,a removal efficiency of 28% 
was calculated (2,618 ml of solvent added to'the drum,7,50 ml collected in the bottom of the 
drum). The difference in volumq of residual solve may be ~ttributableto the differences in 

>volatiiity of the two solvents. 

' ,  
i s i 
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sistent, and may not be a ptkticularlylefficient 
experiments we probably necessary. 

,we can conclude that release characteristics vary 

t 
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- \  6. Next Steps 
I 

chapter disc6se next steps we intend to u&lertake to address and resolve the 
long stahding issue of solvent-cont!minated shop towels and wipers,These steps are based bn 

1 results of-ourdata collection efforts. ‘ 

These are three major frndings from our data collection effort. First, there is tremendous 
ty in use and management practices of solvent contaminated shop towels and wipersby

/ . ,Second, some facilities are wing small amoupts of solvent on both disposable wipers 
and reusable shop towels, dnd also using small numbers of these materials on a daily basis. The 

urrently regulated materials-may not p&e a risk to human health and : / 

cularly in the case of disposable wipers sent to a municipal landfill. 
e an estimate of the number of these facilities, but believe they are 

iven the thoilsands of facilities using solvent-contamhated shop towels and 
wipers. 

Third, an undeterrninedmunber of facilities may not be complying with either federal $r 
e rules and policies associated with solvent-contaminated shop towels and wipers. Hazardous 

ometimes being managed in municipal lan&lls when they should be 
es, and reusable shop towels are sometimes being transported with 

triql laundries violating the key condition for the hazardous ,s have granted bdth generating facilities and industrid 
- <rials, we do not know the potential extent of this non­

\ 

Y 
I 

1 

Additionalldata are desirable to (I ) identie those solvent-removal technologies, 
&icularly at the low efficiency end, to assist generators in ensuring “flee liquids” are no 
ff-site to an industrial l a u n ~ ,and (2) to determine under what conditions, if any, a co 

with “no flee liquids” could possible seIf-ignite. 1, 

Therefore, before moving forward with recommending any policy changes to the current ,
it important to respond to the above data gaps by: 

\ 1 

i g analyses withthe use’ofcurrently availablq multi-media 
se situations (Le., solvent-type, quantiv of solvent and 
disposal of solvent-contaminated wipers does not pose a 

~ 

and the ex&onment. ’ 

- , ( ( 

2. Conducting additional experiments for combinations of low-end solvent-removal 
technologies; Le. hand wringkg or mechanical wringing in conjunction with screen-bottom I 

drubs to further understand situations under which “fiee liquids” occur in the bottom of  
\ t 

1 

( 

~ 

+ 6-1 

I 

, . \ 

i’ 

7 r ~ ~ ~ ~ -~ ~ 



t 
, 

3. Conducting experiments to 'identify possible dituations, if any, under which solvent-
contaminated shop towels and wipe free liquid8 could still self-ignite. 

1 

We expect to complete'these tas f 1998 and to follow that with '. 8 
consideration ofipmposed policy andor regulatory changes. 

1 


i 
i , I 

Similarly, any policy changes proposed will strive to respond to the concerns of our 
various stakeholders. These c o n c e d  include: 

-- an? rulechange or polic 
-- flexibility is provide 
-- minimal, if any, in 

~ -- enhanced eny 

-? reduce barriers 

e first factor is probably the 
-

F 

responsible �or imp 
I 

-

1 

need todo. 
' , ,A factor equally important io the regulated dr potential1 regulated parties is co 

cost. Ideally, the regulated c o r n  ould like to see a y  new regulation imposed upon them 
. 	 either reduce&compliance cost, or statusquo in terms of no additional 

compliance cost. simiimiy, any inckase ir;ico e cost,if necessary, should be held to a 
minim& by providing flexibility in ho 

\ 

I We have identifi,ed potential s e regulation of disposable, wipers might 
be too stringent, and also identified situations where hazardous disposable wipers are being sent 

r to a muriicipal landfIl1 when they should be man a hazardous waste according to current 
State policies. We also have identified potential

~ 

reusable wipers being sent ofbite to an 

This problem originates with c 
and the environment when mismariag 

ignitable) sojvents or 
- reduce this problem e 




